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Passage Kiln GOTTIGNIES 
ong. 
Duty:—Glost Wall Tiles. PA SSAGE KILNS 


Fuel :—Electricity. 


Installed at:—Messrs. J. H. Barratt & 
Co. Ltd., Stoke-on-Trent. 


GIBBONS BROTHERS LTD. 


DIBDALE - DUDLEY : WORCS. 
Telephone: DUDLEY 3141 
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More than a century of experience in’ the constant 
development of Fetter machinery for the heavy clay 
industry is reflected in the performance of Bradley 
& Craven stiff-plastic brickmaking machines. Both 
the machine tlustrated, which ts capable of producing 
1.200 bricks an hour, and a Jarger model with an 
output of 2,000 bricks an hour — incorporate two mixers. 
a vertical pugmill and a rotating table fitted with mould 
boxes and press. 

Our fully illustrated catalogue gives details of out 
complete range of clayworking machinery — may we 
send you a copy? 


& CRAVEN LTD 


Telephone Telegrams: Craven, Wakefield 


dm BC 23 
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BORAX AND LEAD FRITS 
OF ALL KINDS 


ALL TYPES OF GLAZES FOR THE 
CERAMIC TRADE 


TRADE GRINDERS AND SUPPLIERS 
OF ORES, MINERALS AND FILLERS, etc. 


WET AND DRY GRINDING OF MATERIALS 
UNDERTAKEN 


SUPPLIERS OF ALL MATERIALS FOR THE CERAMIC 
AND ALLIED TRADES 
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CERAMICS 


IVOCOREASE 
MANDLING EPRICIENCY 


The illustration shows glassware being handled by 
a ‘‘Wedco’’ Woven Wire Belt Conveyor through 
a M.M. Glass Annealing Lehr. The Belts function 
perfectly in temperatures up to 1150 C. whilst their 
open mesh ensures efficient and economic heat 
distribution to the articles being handled. Expansion 
j and contraction are negligible and constant adjustment 
is unnecessary. 
Tem “Wedco"’ Woven Wire Belt Conveyors are increasing 
handling efficiency and decreasing costs in every industry 
and you are invited to ‘‘see for yourse!f’’ by sending for 
our latest Catalogue whick is profusely illustrated. 


/ The British Wedge Wire Co. Ltd. 


ACADEMY STREET WORKS, WARRINGTON 

Telephone: Warrington 3207 (3 lines) 

London Office: 687 FINCHLEY ROAD, N.W.2 

Telephone: HAMpstead 8481 (3 lines) 

TECHNICAL REPRESENTATIVES IN ALL PARTS OF THE BRITISH ISLES 
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Most electric pottery kilns look the same. It is, however, only 
constant experiment by the men who use them that enables perfection 
to be reached. Such is the Grafton Kiln. Developed over the years it 
is NOW Outstanding in its class — that is why it costs a litthe more — that 
is why it is the choice of artist potters throughout the country. Com- swt 


plete specifications and full details of ail models will be sent upon request. 


THE GRAFTON KILN 


THE APPLIED HEAT COMPANY LIMITED ee cea 
ELECFURN WORKS, WATFORD BY-PASS, WATFORD, HERTS a 


Telephone : WATFORD 6094 Telegrams GRAFTON, WATEORD 
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* THE MORGAN M.R.1 


A brick that carries the ordinary high quality firebrick into entirely new fields of usefulness. It can 
be used, for example, at temperatures as high as 1600°C — far beyond the capacity of other refractories 
of similar alumina content: up to this temperature after-contraction is negligible. The strength and 


resistance to abrasion are unusually high. With these bricks, the conventional standard of comparison 


alumina content—is no longer valid. They can be 


judged only on performance, and in performance they ] | 
are comparable only with special purpose refractories TYPICAL PROPERTIES OF : f 
having a very high alumina content indeed. i M.R.1 I x 
How is it done? The answer is in the way they are made Approximate Chemical Analysis 
in the select and at Silica (SiO2) 52.53 
in the selection and purification of the clay; in the un- Alumina (A1,0,) 43 44 
usually hard burning and careful grading of the grog: | Iron Oxide less than 1 | 
Other Impurities .. ‘ 
above all in the very high temperature of the final firing. | | : 
| 
. rhe manufacturing process is a continuous one— which ; Physical Characteristics aiaen | ‘ 
Refractoriness Cone 35() Cc) 
; in itself makes for uniformity —and it is carried out under ; Refractoriness under load 
(25 Ib. sq.in.) 
rigorous quality control. All this co money — but | Commencement of subsidence | 
cks ¢ s type, "eV slv acture | 
bricks of this type, although not previously manufactured \ 10°, subsidence 1700°C 1 
in this country or in Europe, have been in use for some ! After-contraction (2 hrs. 1600 C | 
Ie less than 1 | 
’ years in the U.S.A. where they have decisively proved ' 
| 
their economy in terms of reduced furnace maintenance 
whole conception of f int d effici 
ale 
+ THE MORGAN LOW STORAGE REFRACTORY M.1.28 
a brick that can double furnace output. It is a hot-face insulating refractory which can be used at 
furnace (or interface) temperatures up to 2800 F (1538 C) 
At these temperatures it has a lower conductivity than any other type of refractory and therefore 
provides a greater reduction in the losses from the outside of the furnace. Buc that is iess than half the ss . 
story. The M.1.28 is only one third the weight of an ordinary refractory and consequently would 
require only a third of the heat to raise it to the same average temperature. But, with the same 
furnace temperature the average temperature of an M.1.286 is much lower (owing to its lower - 4 
conductivity), and this still further reduces the amount of heat it takes up. With the same heat input 
therefore, furnaces built from M.1.28 bricks heat up 
rapidly. On batch furnaces the bricks can double the - j 
furnace output —to say nothing of the saving in fuel. TYPICAL PROPERTIE 
‘ OF M.1.28 
There have been hot-face refractories before. What is new Maximum Service Temperature 
about the M.1.28, then? In theory nothing ...but in C2600 
: The al Conductivity 
manufacture Morgans have put the whole of the theory ! - a | 
j Mean Temperature ! 
into practice. The bricks are made on entirely new plant | 38 © (1000 ¥ | 
with scrupulous attention to detail and rigorous quality 2.4 B.Th.U br.(sq.ft. in | 
. | 816 C (1500 ! 
control from the purification of the clay to the final | P 
grinding to size. As in the case of the M.R.1., bricks of ! Bulk Density 47.5 }k ft | M 
this quality have been available for some years in the j Heat Capacity Fact 10 : 
(the ratio of the heat store 
U.S.A., and the improvements they can make in furnace | sity he hea red | 
| M.1.24 furnace wall relative to that | 
efficiency have been firmly established j stored ina firebrick wa { the same | 
j area, and of a thickne ng | 
| lar hot and i face temperat | 
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THE MORGAN CRUCIBLE COMPANY LTD 


Battersea Church Road, London, S.W.11. 


ea 8822 


Tel: Batter 


FURNACE EFFICIENCY 


FURNACE MAINTENANCE 
0 
& 
| 
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POTTERY TOOLS of all 


kinds Tipped with ‘Prolite’ 
Cemented Tungsten Carbide 
are supplied by 
DORSET PRODUCTS LTD., 
Ruby Works, Anchor Road, 
Longton, Staffs. 


* 
PROTOLITE LIMITED 


»sidiar of Murex Ltd., 
er) 


CENTRAL HOUSE, UPPER WOBURN 
PLACE. LONDON, W.C.1. Euston 8265 


CASBURT SPECIALIST SERVICES 
for the 


CERAMIC INDUSTRIES 


@ Fuel and Labour Saving Dryer Equipment 
@ Efficient Dust Recovery and Collection 


@ Fume Removal and Air Conditioning 


Our Equipment is installed in many of the leading factories; 
and preparing a scheme puts you under no obligation 


Cite Gein 


PARK ROAD, FENTON 
STOKE-ON-TRENT 
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CERAMICS 


AUSTRALIAN 


ZIRCON 


(99:5°%, ZrSiO,—100, 200, 325 mesh and special purified 
ceramic grade) 


FOR CERAMIC GLAZES, VITREOUS ENAMELS, 
ELECTRICAL PORCELAINS AND REFRACTORIES 


F. W. BERK & CO., LTD. 


Commonwealth House, New Oxford Street, London, W.C.1! Chancery 6041 
Fountain House, Fountain Street, Manchester 2 ——Central 6996 
65, West Regent Street, Glasgow, C.2 Douglas 8338 


for every every process 


SHEFFIELD 4 
SPEEDY ACCURATE = TEL-26581-2-3 


SERVICE 


ALL TYPES OF HEAT-MEASURING MINIATURE AND MUL1I-POINT INDI- 
CATORS — INDICATING PYROMETERS 


INSTRUMENTS SUPPLIED— AND CONTROLLERS—STANDARD TYPES 
OF THERMO-COUPLE WIRES—COMPLETE 


REPAIRED AND CALIBRATED BY THERMO-COUPLES (in Refractory or Heat- 
resisting Alloy Sheaths)—COMPENSATING 


SKILLED ENGINEERS— CABLE (Braided: Asbestos: Rubber Covered) 


40 YRS.’ EXPERIENCE IN TEMPERATURE MEASUREMENT & CONTROL 
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CERAMICS 


FOR: —THE DECORATION OF POTTERY 
AND GLASS, ON GLAZE OR UNDER- 
GLAZE, SPRAYING, PRINTING AND 
PAINTING, SILK SCREEN AND LITHO- 
GRAPHIC PROCESSES. 

BODY AND GLAZE STAINS. OXIDES 
FOR IRON ENAMELS. LOW SOL AND 
LEADLESS GLAZES AND FRITTS FOR 
ALL PURPOSES. 


JAMES DAVIES 
(BUERSLEM) LTb. 
CLYDE COLOUR WORKS - BURSLEM - STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 84504-5 Telegrams: Vitretin, Burslem 


—AND VENTILATION EQUIPMENT 


.. . Pickerings offer immediate delivery of standard units, 
special fabrications in 7 days, and deliveries of fans of 
all types in 7-14 days. All equipment supplied is actually 
manufactured by Pickerings and—together with a first-class 
service—is offered at highly competitive prices. For full 
details write to Pickerings . . . now. 


ANDO 
1ONIN 
ENGINEERS 


. G. PICKERING LTD 
VANE STREET, HULL 


Telephone; 33178 & 33124 Telegrams; Puratr Hul! 
ndh 
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EDITORIAL DIRECTOR: 


DR. W. F. COXON, 
™.Sc., F.R.ILC., M.inst.F. 


A monthly journal covering 
the whole ceramic field 
including pottery, glass, 
heavy clay, refractory and 


silicate industries. 


Published Monthly 
by 
ARROW PRESS LTD., 
157 Hagden Lane, 


Watford, Herts 


Price 2/6d. per copy. 
25/¢ per year, payable in 


advance, 


CERAMICS 


APRIL 1953 


FEATURE ARTICLES 


EDITORIAL 
Putt FOR THE Fire. By Argus 
COLLOIDS AND THEIR Usk IN CERAMICS 


ZIRCONIUM SILICATE IN FOUNDRY 


Mourps 
MATERIALS Hanpuinc. By D. H. Bridge 


Domestic) PorreRy THe Use or Towns Gas 


By K. Davies 


MISCELLANEOUS 
BORAX IN THE CERAMIC INDUSTRY 
SoutH AFRICAN News 


REFRACTORIES tHE HEARE OF RUSTON 


TURBINES 
CLASSIFIED ADVERIISEMENIS 


ADVERTISERS” INDEX 


Copy and Blocks should be available 
to us by | 4th of the preceding month. 


They should be sent to: 


CERAMICS 


157 Hagden Lane, Watford, Herts 
Telephone: Gadebrook 2308/9 
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CERAMICS 


CHARACTER 


B.B.O'Three 


The Boric Oxide (B,O,) in 20 Mule 
Team products joins forces readily 
with many mineral oxides to form 
an intinite range of deep and brilliant 
pottery colours. Controlling the actual 
shade is often a simpie matter of vary- 
ing the percentage of Borax or Boric 
Acid used. 
But this is only one of the properties 
of Borax and Boric Acid which make 
ceramic 
fluxes, 


them vital constituents in 
vlazes. They 
sharing with silica the ability to com- 
form — glassy 


are excellent 
bine with bases” to 
compounds after fusion. The resulting 
products are extremely durable glazes, 
which spread thinly and evenly over 
any ceramic surface, 


20 MULE TEAM 


BORAX CONSOLIDATED, LIMITED 


Telephone > MINcing Lane 7333 


20 Mule Team Borax is available in 
ordinary decahydrate form, or as 
Neobor (pentahydrate) or as Dehybor 
(anhydrous). Our Technical Depart- 
ment will be glad to advise you. 

A 96-page handbook * Ceramic Glazes, 
containing a wealth of technical inform- 
ation and useful tables on the compo- 
sition of glazes, ts yours for the asking. 


KING WILLIAM STREET 


AND BORIC ACID 


LONDON EC4 


58 


REGIS HOUSE 


=< 
a 
VM A Colourful 
* 
; 
/ / \ 
> 
aye: 


VOL. V APRIL, 1953 


GAS IN THE POTTERIES 


ECENTLY the Gas Council organised a visit of journalists to. the 
potteries. Various parties were conducted round the works of 
Johnson Bros. Ltd., Hanley: George Wade and Son Ltd., Burslem: 
Twyfords Ltd., Stoke-on-Trent; W. T. Copeland and Sons Ltd., Stoke-on- 
Trent: Doulton and Co. Ltd., Burslem: H. and R. Johnson Ltd., Tunstall. 
Campbell Tile Co. Ltd., Stoke-on-Trent: Thomas C. Wild and Sons Ltd. 
Longton. 

It was pointed out that the pottery industry of North Staffordshire 
employs over 50,000 workers, and that more than half of its total manu- 
facture goes for export. Last year it, exports were over £20 million, a lot 
of which went for dollar earning. It was also stressed that the first 
gas-fired kiln was installed in 1932 and consumed seven million cubic feet 
of gas. By 1952 some 229 gas-fired kilns were in existence, using some- 
thing like 5,000 million cubic feet of gas. The journalists were shown how 
towns gas 1s used for drying, frit melting, printing and firing at the biscuit. 
glost and decorating stages for earthenware and china, tiles, sanitary ware. 
electrical porcelain and refractories. 

The advantages of the tunnel kiln over the intermittent kiln were stressed 
in terms of fuel consumption, better ware. better control, reduced labour 
costs, better working conditions, reduced saggar maintenance and, of course. 
smoke abatement. 

It was pointed out that by becoming customers of gas the British Pottery 
Manufacturers’ Federation were saving something like 350,000 tons of coal 
per annum. 

It is important to remember that this utilisation of gas represents 
tremendous capital investments by the potteries. It represents a 24-hr 
continuous load. It is indeed good business for gas. 

Having taken this step of enterprise, the potteries are now attempting 
lo get gas at an economic price, for they rightly feel that they alone should 
not be asked to bear the whole cost for the greater amenities offered to 
the nation by their kiln modernisation schemes 

Almost every journalist was told on his visit that the cost of gas was 
too high and there was a veiled threat of a change-over to oil. 

But more of this on another page 
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FUEL FOR THE FIRE 


by ARGUS 


CHE ceramic industry was cajoled 

to modernisation al high 
Government level. It has responded 
my the post-war years as an industry 
to the extent of many millions of 
pounds of investment capital. Tt has 
provided a steady and very valuable 
export trade to the advantage of the 
community Ihe number of tunnel 
kilns now installed runs into many 
miles Ingenuity has been shown n 
the development of new machines 
for pottery and ceramic manufacture 
The British Ceramic Research Asso 
ciation has worked constantly toward, 
helping this new development pro 
gramme. The North Staffordshire 
lechnical College standing out as a 
shining example of what British tech- 
nical colleges could be like, has per 
formed yeoman service traming 
pottery managers. 

The visitor to the potteries cannot 
help but be impressed by the 
tremendous number of meetings of a 
technical, commercial, and practical 
nature which take place almost every 
night of the week. 

In short, the manufacturing side ol 
the ceramic industry and the suppliers 
of plant and equipment for ceramic 
manufacture have done everything 
they can. 


Costing Economics 


A few years ago a firm was 
encouraged to install a long, con- 
tinuous tupnel kiln to produce, say, 
sanitary ware on an almost) purely 
mechanised basis. When this decision 
was made all costing economics were 
investigated, and since the poitteries 
are large-scale consumers of all kinds 
of tuel for 24 hr. a day, they 
possibly felt that the value of thei 
load would be sufficient to persuade 
the supphers of gas and electricity in 
particular to meet their case and help 
them economically 

Unfortunately their costing system 
has been sadly upset by a continuous 
increase the price of gas) and 
electricity for ther 
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Lord Citrine said recently in London 
that the Electricity Boards were still 
Struggling to try and avoid increased 
tariffs. He commented that the price 
of coal to generating stations was 
three limes its pre-war figure and now 
accounted for nearly 70 per cent. of 
the total cost of electricity generation 
He went on to say that infinitely more 
electricity must be sold to keep the 
generating stations working for 24 hr 
a day. 

He commented that industry was 
taking SO per cent. more electricity 
than it did five years ago, and that 
there had been a great expansion of 
rural electrification. 

Factually, however, even with the 
new power stations one ts still 
getting only 26 per ceni. of the 
latent energy coal converted to 
electricity —and if, as Lord Citrine 
admits, the price of coal is 70 per 
cent. of the total costs then it requires 
no slide rule to see the relative 
importance of this low efficiency ot 
nearly three-quarters of the cost of 
generating electricity. 


A Short Term Policy Wanted 
To change generation 
obviously long-term, and — British 
industry is looking for short-term 
reduced prices in a highly competitive 
world without reducing the standard 
of living of its people. Why, indeed. 
should an industry which is a large. 
continuous consumer of a particular 
product -either gas) or electricity 
not be privileged by the normal com- 
mercial practice of granting smaller 
tariffs for large usage. To say that 
i this were done the domestic con- 
sumer, by paying more. would be 
subsidising industry is) fatuous In 
cold facts the cost of supplying a kilo 
watt of electricity to Mrs. Jones in 
Fenton infinitely higher than 
supplying a kilowatt to one of the 
larger potteries. The consumer pays 
for service and that is why buying in 
bulk has always resulted in a cheaper 
price for the individual unit. After 
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buys an 
industrial detergent tn bulk it buys at 


all, af an industrial firm 
a low price. If, however, the domestic 
consumer buys a pint or a pound otf 
the same detergent which has been 
processed, packed and sold with a 
trade name, he pays more for the 
same commodity. Therefore, one 
sull cannot see why the fuel indus 
iries are reluctant to grant 
privileged tariffs to industry 

The main reason is, of course, 
political. If the Conservative Govern- 
ment agree, the Labour Opposition 
would come out with half-truths to 
suggest that this was an action to 
subsidise industrial capitalism the 


expense of the working class. And 
one regrets to say that if a Labour 
Government were in office a Con- 


servative Opposition would probably 
do likewise. 

Speaking recently in) Birmingham 
someone said that they had come to 
the conclusion that all post-war 
Governments would be Labour 
Governments insofar as industry 
was concerned, and it looks” very 
much as though that is the true posi- 
tion, although the Butler Budget 
seems to have called a halt. Yet the 
era of political expediency is” very 
much at hand. 

Increased electricity prices, increased 
coal and inereased gas prices, can be 


laid by the skilful) politician on 
the door-step of the Minister of Fucl 
and Power, and in turn upon. the 
Cabinet. Thus the implementation 


of a decision thought right by the 
thinking Members of both sides of 
the House 1s not brought into effect 
because it is not politically expedient 


This Inflexible Rod 

There does not seem to be much 
way out of this impasse as long as 
the Minister holds theoretical power 
over the fuel industries by the present 
Nationalisation Acts, and must there 
fore accept the responsibility for any- 
thing they do insofar as it affects the 
consumer. In some way this inflexible 
rod leading from the Minister ol 
Fuel and Power directly to the Coal 
Board, the Gas Council and the 
British Electricity Authority, must be 
made flexible. His control should be 
a loose one short. the Munister 
should be there to intervene on 
major importance. but 


matters ol 


CERAMICS 


something equivalent to the Port ot 
London Authority might fit) happily 
between the Minister the 
nationalised fuel industries to act as a 
buller, so that) decisions ot 
importance have to be made on taritls, 


capital investment and so they 
cannot immediately be seized by 
either political opposition used 


to beat the Minister and, through him, 
the Government But Governments 
have done this in the past and in the 
present, and it is because of this that 
there is a lack of co-ordination in 


the tuel industries. Basically the cost 
of tuel is rising to an extent where 
the Board of Trade must take more 


than a passing interest) otherwise it 
will find that its export trade, already 
in difficulties, will cease to be of any 
value to the community 

It would appear that the chances ot 
us getting coal at an economic price 
from the British coal mines in- the 
next fen vears are remote In 
desperation the National Coal Board, 
to balance its accounts and to try to 
escape popular criticism that) 
running at a loss, takes the line of 
least’ resistance increases the 
price of coal. Quite frankly there ts 
no reason for the Coal Board to be 


so concerned in this respect tor the 
British coal industry has been 
running on its losses for many years 
prior to nationalisation The Coal 


Board inherited a mass of twisted old 


on Which was called rolling stock 
and pit shafts. With certain excep 
tions the collieries ot Britain 
resembled the effect) of a mayor 


blitz in appearance. If one industry 
had never appreciated the impact ol 
science it) was the coal industry 
Colhery chemists would have made a 


music hall joke chemical 
colloguium. There was no uniformity 
of coal testing and a good deal of 


faking the test samples 


A Fixed Reasonable Price 

Certainly overnight the British coal 
industry is not going to be able to 
get down to the production of cheap 
coal, and the question arises surely 
as to whether it is worth while sub 
sidising the production of coal as a 
product selling at at) fixed 
reasonable price and the nation stand 
ing the directly The result of 


(Continued on page 8&6.) 


loss 


‘ 
4 
6 
4 


CERAMICS 


Colloids and their use in 
Ceramics 


(SFECIALLY 


V ANY substances used in the 
= ceramic industries are colloidal 
in nature. Colloids differ materially 
from other types of matter, and it ts 
as well at the outset to define in simple 
terms what is meant by a colloid. 

When substances are reduced in size 
by the ordinary processes of grinding 
we pass from particles visible to the 
eye to those which are only visible 
under microscope. Provided it 
possible continue the grinding 
sufficiently, we then reach particles otf 
colloidal dimensions. These can be 
rendered ‘visible by special lighting 
arrangements in| what called’ the 
ultramicroscope, and although they 
may in some cases be dispersed in 
water to give a clear liquid the par- 
ticles are still much greater size 
than atoms and molecules, and the 
behaviour of the clear liquid is very 
different trom what are called true 
solutions, such as are obtained when, 
e.g., salt 1s dissolved water. 

Visible particles Particles” visible 
in the microscope — +Colloid Particles 

» Atoms and Molecules. 

Colloidal particles are very small, 
eg. those of platinum are of the 
order of 45 by 10° mm. in diameter 
Even this is about 45 times the 
diameter of molecules. 


a 
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Properties of Colloids 

Colloid solutions, or more properly 
suspensions, vary a good deal in ap- 
pearance. They may be quite clear 
the “white” of an egg before boiling 
is a good example -or they may be 
opaque, as with clay slips and rubbe: 
latex. A clay slip consists of a mix- 
ture of particles of colloidal dimen- 
with others of much greater 
size. A clear colloid suspension can 
easily be distinguished trom true 
solution by passing a beam of light 
through it. In the colloid suspension 
the beam of light becomes visible, 
whereas it dogs not in the true solu- 


SIONS 


CONTRIBUTED) 


6? 


tion. This is because the suspended 
colloid particles scatter the light, just 
as in a cinema the beam of light 
becomes visible because of the par- 
ticles of dust in the air, which can be 
seen as shining specks. 

Another important property is that 
certain types of colloids can imbibe 
water and swell. On drying this water 
is. lost, and the material shrinks 
Gelatin is a familiar example. The 
Brownian movement, named after its 
discoverer, another characteristic 
of colloid suspensions. The particles 
are in a constant state of vibration, 
due presumably to being bombarded 
by the molecules of the liquid, which 
are in a constant state of vibration. 

From the standpoint of their uses in 
the ceramic industries the fact that 
colloidal particles acquire negative 
charges is of particular importance. 
Thus, colloidal particles of clay are 
negatively charged in water, and if 
an electric current is passed through 
a china clay slurry, the clay passes 
to the positively charged electrode. 

The origin of the charge on the 
colloid clay particle has been discussed 
in an article in the November, 1952 
issue Of CERAMICS entitled “Casting in 
the Ceramic Industries,” and will 
Suffice here to recall that it arises from 
preferential adsorption of negatively 
charged OH’ tons derived from 
the solvent. Neutralisation of the 
charge allows the particles to collect 
together aggregates which are 
thrown of the liquid. This is 
referred to as flocculation. Apart 
from the use of charged electrodes, 
the charge on a colloidal particle can 
be neutralised by the addition of solu- 
tions of metallic salts, which tonise 
giving positively charged metal ions 
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The latter can neutralise the negative 
charge and precipitate it. The greater 
the valency of the 1on the greater will 
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the precipitating power be. This. 
divalent tons exert: greater precipita- 
ting power than) monovalent, and 
trivalent ions are better than either. 
This is embodied the’ Hardy- 
Schulze Law if the coagulating power 
(1.e. the reciprocal of the molecular 
concentration of electrolyte required 
to precipitate all the colloid) of potas- 
sium iodide be taken as unity, then 
calcium chloride is SO and aluminium 
sulphate 957. (cf. W. C. Lewis “A 
System of Physical Chemistry,” Vol. 
1. London, 1926). The anion has 
an effect as well, e.g.. with aluminium 
chloride the coagulating power ts 
1,518. 

The coagulating effect of electro- 
lytes can be inhibited by the addition 
of the so-called protective co!loids. 
Thus, egg albumen protects colloidal 
silver against precipitation, and gelatin 
was used by Zsigmondy to. protect 
gold sols. In this way he evolved 
the gold number, which ts the weight 
in milligrams of the protective colloid 
which will prevent the coagulation of 
10 cc. of a gold sol by | cc. of 10 per 
cent. sodium chloride solution. The 
gold numbers vary from 0005 for 
gelatin to 25 for potato starch (ct. 
Lewis op. cit.) 


NON-CARBONACEOUS CLAY. 


CLAY WITH O-5% 
GROUND LIGNITE ADDED. 
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Fig | Effect of 
carbonaceous matter 
as protective colloid 
on deflocculation of 
clay (After A 
Holdridge, (toc. cit.) 


Having discussed some of the sim- 
pler properties of colloids it) now 
remains to apply them to the study 
ot the behaviour of materials used in 
ceramic processes. 


Clays 

All clays used in the industry con- 
tain) varying amounts of colloidal 
material This comprises the clay 
itself and, in addition, depending on 
the type of clay, there may be other 
materials present of a colloidal nature 
and, in addition, possibly solu- 
ble salts. The ball clays are very 
finely divided and 60 per cent. to 80 
per cent. of the particles are finer than 
QOO1T mm. (lu), while SO per cent. lie 
between O02 and O6u. The smallest 
particles are estimated to have equiva- 
lent diameters of the order of OG2u 
The surface area, 1e., the area of unit 
weight, 1s about six times that of 
china clay, and thirty to forty times 
that of ground flint or stone. 

According to D. A. Holdridge 
(Trans. Brit. Ceram. Soc. 49. 286 
1949-50) if the upper limit) for col- 
loidal particles is selected as 
radius, then ball clays may be expec- 
ted to contain 2-25 per cent. of 
colloidal material, and china clays up 
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to 5 per cent. This estimate is regarded 
aS conservative, and if OSu were 
taken as the upper limit ot colloidal 
particle size the amounts would be 
possibly three times as big 

In clays therefore, we have a greater 
or less amount of colloidal clay par- 
ticles, together possibly with colloidal 
carbonaceous matter such lignin, 


and also perhaps soluble salts. 
calcrum sulphate, which can tontse. 


Deflocculation of Clays 


When suspended in water the clay 

particles acquire a negative charge in 
the manner described in the Novem- 
ber, 1952 issue of Ceramics. The 
presence of soluble salts wall tend to 
flocculate the clay, and it may be 
necessary to precipitate these by 
additions of material like barium 
carbonate betore the clay can be 
satisfactorily deflocculated with mat 
enials like soda ash and silicate. 
Bal O CaSO Cal QO BaSO 
Ihe presence of protective colloid 
will facilitate the production of a 
Stable casting slip, and for this reason 
ball clays containing carbonaceous 
matter as protective colloid are valu- 
able ingredients of bodies intende< 
for casting (Fig. 1). 

The use of sodium silicate in’ de 
flocculation also depends to some 


Fig. 2. Effect of soda 
ash and soda silicate 
on deflocculation of 
earthenware body. 
Colloidal silica’ in 
silicate acts as 

tective colloid 


pro- 


VISCOSITY 


extent on the fact that on hydrolysis 
it may give a greater or less amount 
of colloidal silica which can act as a 
protective colloid 
Na.O x SiO 
20H HO 
acid.) 

There appears to be an optimum 
amount of protective colloid for 
stabilising a suspension and amounts 
added in excess of this cause thick- 
ening of the slip) Thus for a body 
containing ball clavs, which usually 
have protective colloid in the form of 
colloidal carbonaceous matter present. 
stability attained) with relative'y 
little colloidal silica present, and the 
use of a sodium silicate of the type 
Na.O 4810.. brings tn too much col- 
loidal silica and the slip thickens. For 
bodies like bone china, which contain 
little or no protective colloid, such a 
silicate would be suitable for producing 
a fluid casting slip. 

These matters have been fully dealt 
with in the article on Casting noted 
above and will not) elaborated 
further here. 


HO + 2Na 
(colloidal silica 


Purification of Clays 

The negative charge in the particles 
of clay has in the past been used in an 
ingenious method tor purifying Conti- 
nental kaolins from sand, mica, ete.. 


SODA ASH. 


SODA SILICATE 
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It depends on the fact that when an 
electric current is passed through a 
clay slip the negatively charged par- 
ticles migrate to the positively charged 
anode. 

In one process the freshly dry clay 
was made up to about a 16 per cent. 
Slurry with water, and then centrifuged 
to remove sand and coarser impurti- 
ties. An electric current of 60 volts 
(D.C.) was then passed through it. 
and the clay particles migrated to the 
anode, made in the form of a lead 
covered drum rotating the liquid 
Here the charge in the colloid particle 
was neutralised, and the clay liberated 
as a solid containing about per 
cent. water. This was then dried out. 
It is believed that the process ts not 
now worked. 

Another process of purifying clay 
based on its colloidal properties has 
also been reported from abroad. It 
consists of a method of reducing the 
time required for washing clay by the 
use of deflocculents to reduce the 
viscosity of the slip and thus facilitate 
the setting of heavier impurities like 
sand. One method ts to add 1 litre 
of sodium silicate (Sp. Gravity 13) to 
a ton of ship. This is then left) for 
2-4 hours to allow coarse material 
to settle out. The clay slurry is then 
precipitated by the addition of small 
amounts of alum. whereby the posi- 
tively charged aluminium tons Al 
neutralise the charges the col- 
loid particles This process not 
favoured in this country for pottery 
clays. since the presence of alum 
might have an adverse effect on the 
preparation of casting slips 


Weathering and Ageing of Clays 


The working properties of ceramic 
bodies can often be improved by the 
application of a knowledge of the 
properties of colloids. Thus the 
process of weathering, which improves 
some clays, involves” the breaking 
down of the particles and their sub 
sequent swelling by absorbing mots 
ture. In this way plasticity can be 
improved. 

A similar process Occurs wet 
grinding, whereby hard clays and 
shales can be converted plastic 
masses suitable for extrusion and wire 
cutting. In some cases the properties 
of very plastic clays. which are dith- 
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cult to dry and suffer excessive shrin 
kage, can be improved by coagulating 
some of the clay particles with, e.g.. 
dilute acid. The increase in size in 
the clay aggregates permits easic! 
escape of walter. 

Neutralisation of the alkali cas 
ting scrap with dilute acid also faeth 
tates filter pressing of the recovered 
clay for the same reason. The im 
provement in the properties of sone 
American clays by altering the acidity 
or alkalinity (ie. pu value) has been 
described by G. J. Barker and 1 
Truog (J. Amer. Cer. Soc. 21. 324 
1938; 22; 308. 1939; 24. 317, 1941.) 

Short) bodies such as bone china 
are often allowed to age either in: slip 
or plastic form The aim ts to 
secure swelling of the particles by 
absorption of water to improve plasti 


CIty. 


Addition of Colloids improves working 
properties 

In some cases the addition of col 
loidal material to bodies to improve 
working properties and green strength 
is adopted, particularly when the use 
of clay as a binder ts not feasible 
Thus, gum arabic is added to bone 
china body for making flowers and 
similar ornaments. Gums, starches 
and similar bodies which swell in con 
tact with water are emploved inthe 
moulding of refractory substances 
which are devoid of plasticity them 
Selves, e.g., the refractory oxides. They 
give plasticity to the mass and hold 
it togther before firing 


Control of Suspensions 


The control of the suspension o 
milled materials is a matter of some 
importance in various branches of the 
ceramic industries. It is well known 
for example, that ground flint if felt 
to settle frequently packs down so 
tightly on the bottom of the containe 
that it is impossible to disperse it again 
by stirring, and the mass has to be 
dug out laboriously prevent 
this, what are known as “anti-sets 
are added. A small quantity of lime 
is frequently used. Its function ts to 
coagulate the fine particles of colloidal 
dimensions so that they form bigger 
aggregates, which do not pack so 
tightly on to the bottom of the 
container 
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Control of the colloidal clay parti- 
cles is also used to suspend milled 
material in glazes and enamels. In 
these it is usual to add a small percen- 
tage of clay to the mixing. The 
colloid particles swell up and increase 
the viscosity of the slip, thus slowing 
up the rate at which the heavier 
fritted and milled materials settle. 

Phe viscosity of the glaze or enamel 
influences the amount taken up on 
dipping, and also the draining proper- 
ties or “set” as it is termed in the 
vitreous enamelling trade. Too. vis- 
cous a glaze or enamel may lead to 
too great a thickness being taken up, 
or to bad draining Ihe tormer is 
wasteful and may lead to crazing and 
crawling in pottery, and to blistering, 
chipping, tearing or crawling and 
process fish scale in enamels. The 
bad draining may result in tear drops 
and wavy lines (sagging.) 

The viscosity is controlled by 
of flocculating agents, Le... 
electrolytes dissolved water the 
colloidal material in the slip. In the 
case of clay the electrolyte neutralises 
the charge on the colloid, and causes 
the particles to flocculate. This in 
turn increases the viscosity and holds 


the 


the heavy particles up in solution. 
Glazes made up wholly of  fritted 

material are extremely difficult to keep 

in a homogeneous condition for ap- 


plication to ware, since the heavs 
particles settle. However, if per 
cent. of a highly plastic clay like ben- 
tonite be added, and then saturated cal- 
cium chloride solution added drop by 
drop until the required viscosity 1s 
obtained a mixture ts obtained which 
can be used quite satisfactorily In 
causes Where the thickening has been 
overdone, a deflocculating agent such 
as sodiim: phosphate or soda ash can 
be used to reduce the viscosity to the 
required amount. 

In vitreous enamelling the use of 
6-7 per cent. of a white burning clay 
is usual as a mill addition to ground 
frits. The drainage properties (set) 
and consistency are then controlled 
by small additions of electrolytes of 
the order of |. to 4 per cent., the 
process being controlled by laboratory 
tests. 

Other substances besides clay can be 
used to control the viscosity and take 
up of glazes and enamels. These in- 
clude gums, starches, alginates and 
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cellulose. They are 
colloidal in nature. Some respond to 
additions of electrolyte and can be 
used in the same way as clay to con- 
trol viscosity of glaze slips and 
enamels, while others are not so 
responsive and are added merely as 
thickeners and increase green 
strength when dry. Examples of their 
use to control glazes are additions of 
2 per cent. starch, 2-3 per cent. den- 
tun, 2-3 per cent. gum arabic, 1-2 
per cent. gum tragacanth. Derivatives 
of methyl cellulose marketed under 
the trade name of “Cellofas” are also 
used to control the viscosity of glazes. 
For brushing in the fireclay sanitary 
trade the glazes and engobe are often 
thickened by additions of gelatin. 


derivatives of 


Use of surface active agents to control 
enamel suspensions 

The use of clay is open to certain 
Objections vitreous enamelling. in 
that during dehydration of the clay 
molecule steam is evolved. This can 
then react with the metal giving 
hydrogen. The latter can cause many 
troubles such as blistering, fish scale. 
etc. It is interesting to note therefore 
that a patent has been published in 
which clay as a suspending agent has 
been replaced by additions of surface 
active agents, which modify the pro- 
perties of the frit: particles and keep 
them in suspension (B.P. 674,696.) 


Crawling of Glazes 

Another disadvantage in the use of 
clay in glazes and enamels the 
Shrinkage which occurs the 
swollen colloidal matter dries. If this 
causes the glaze or enamel surface to 
crack crawling may take place on 
firing. This condition can arise from 
overgrinding, which produces in- 
creased amounts of fine colloidal 
material which can swell water. 
The condition known as tearing in 
enamel can also be caused in the 
same Way 


A Visit is) Arranged. Mr. R. G 
Menzies. Prime Minister of Australia, 
has accepted an invitation to visit Stoke 
on-Trent on 23rd May at the guest of the 
North Staflordshire Chamber of Com 
merce. A provisional programme includes 
a visit to the factories of Johnson Bros 
(Hanley) Ltd 
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"FIRCONIUM. silicate, or zirconite, 

occurs in large deposits India, 
Africa and Brazil: it is also recovered 
from the tailings produced in titanium 
refining plants. This latter activity 
at present furnishes the bulk of the 
azirconite used industry the 
natural deposits remain for the most 
part still untouched. The industrial 
uses of zirconite are chiefly as a 
refractory material. During World 
War II the restriction of tin for use 
as an opacifier affected both the sani- 
tary ware and the enamel industries, 
and the development of other opact- 
fiers became an acute problem. This 
was solved to a large extent by the us: 
of zirconium silicate as an opacifier 
in these industries. Another use of 
zirconite is in the manufacture of 
special types of refractory bricks for 
use in the metallurgical industry and 
in the construction of furnaces which 
are exposed to phosphate corrosion. 
In this sphere zirconite bricks have a 
much longer life because of their high 
resistance to phosphates. 


Effect on Castings 

It is. however, in the field of foun- 
dry moulding that zirconite 1s finding 
its greatest outlet, particularly in con- 
nection with the production of tron, 
steel. bronze and light alloy castings. 
Ihe thermal conductivity of zirconite 
sand is considerably higher than that 
of silica sand. It would appear that 
there 1s enough difference in the ther- 
mal conductivity of the two sands to 
have an appreciable effect) the 
relative soundness of castings poured 
into moulds made of the two sands. 
The more rapid chilling in the zir- 
conite sand mould promotes better 
feeding in heavy sections with less 
tendency towards hot-tearing, and 
may possibly allow a noticeable re- 
duction in the volume of feeders o7 
risers and in cracking strips. It) has 
been suggested that zirconite sand be 
used as a facing on silica sand moulds 


ZIRCONIUM 


Its Use in Foundry Moulds 


SILICATE 


at localised points to serve somewhat 
as a chiller, to aid in extracting heat 
more rapidly trom. certain critical 
areas in the castings. 

Due to the fine grain size, the per- 
meability rating of zirconite sand as 
measured by the standard test is lower 
than that of other toundry sands. This 
does not mean, however, that) zi 
conite sand cores need to be vented 
more than cores made of ordinary 
siiica sand, for it has been found in 
actual foundry practice that) such 
additional venting is generally not re 
quired. Zirconite sand grains are 
spherical and hence make contact with 
each other at single points, leaving 
definite interstices between the grains. 
For this reason they will permit: the 
passage of gases through a mass of 
the sand more readily than will sands 
composed of irregular angular grains 
of the same size. Thus one can use 
a finer mesh round-grain sand and 
sull have the practical effect of good 
permeability. 

The approximate screen test analy 
sis of zirconite sand as produced by 
The Titanium Alloy) Manufacturing 
Co.. U.S.A. 1s as follows 


xO 100 
100 + 120 ie 
120 + 140 10.5 
140 160 Is 0 
160 180 
ISO 200 200 
200 130 


This degree of fineness ts its natural 
State and not due to any manufactu 
ring procedure. Foundry  zirconite 
sand weighs approximately 17 times 
as much as silica sand, while the thet 
mal expansion of the zirconite ts less 
than one-third that) of silica The 
melting point of zirconite sand usually 
lies between 3,750 F. and 3.850 | 

and it is applied chiefly in making up 
moulds and cores im which high 
casting temperatures prevail. Other 
important uses being linings tor 
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induction melting furnaces, and a seal 
for metal heat-treating furnaces. Be- 
its high hardness and very 
free Silica content, its use is also 
eflective cleaning non-ferrous cas 
where high silica sands are 
unsatisfactory due to infectious silico- 
sis. The zirconite sand 1s also applied 
to the closing up of minor surtace 
imperfections in castings by reason of 
its peening action 


cause of 
low 


Core Mixes 

Much core ol is) needed in 
zirconite sand than in 
sund cores to give the same Strength 
Thus the normal practice adopted in 
the making of silica sand cores, where 
more ol and total moisture are 
required, is not carried out with zu 
conite. Increased amounts of core oil 
and total moisture zirconite 
core mixes tend to harden up_ the 
cores, resulting poor collapsibility, 
and ultimately increasing the cleaning 
Ihe use of a small proportion 
cereal binder gives 
vreater strength the green 
and these are more easily handled. In 
this respect it as often advantageous 
for the cereal binder to replace some 
of the core oil, for it can generally be 
done without sacrificing transverse 
Strength or permeability. most 
instances this would be desirable from 
the standpoint of core making. The 
bentonite reduces the trans- 
verse Strength considerably The in 
corporation of high clay content: to 
zirconite sand cores is never economi 
cal, since more core oil would be 
required in the sand mixture. and the 
cores would be more difficult’ re 
move from the castings, and more 
prone to cause a rough finish 

Typical core mixes in use are as 
follows. Large cores forty parts 
virconite sand, one part core ol, and 
water: for smaller cores the 
proportion is) reduced to 


Jess 


cores silica 


COSTS 
cores” of 
State 


of a 


use ol 


one part 
Zirconite 


VARIATIONS IN ZIRCONITE 


IN Cast 


VMaorsture Core Oil 


Cort 


ZIRCONIT 


water and 
sume proportions 
may be made up 
entirely of zirconite sand if not too 
large, or aS an economical measure. 
they can be faced to a depth of + in. to 
, in., depending on the severity of the 
burning in problem. Some tests re 
sults showing the effects of slight 
variations in zirconite core mixes are 
given Table | Test cores were 
made in the form of bars | in. by | 
in. by 8S in., and after baking were 
tested under transverse loading using 
6 in. supports. 

Ihe mixes) were prepared a 
mixer, and the sand and solid binders 
were mixed dry: then the core oil was 
added, mixed thoroughly, and finally 
the water. followed by thorough mix 
ing of the whole mass. The cores 
were baked for one hour at a tem 
perature of 400°). The distinguishing 
characteristics of zirconite sand cores 
are their low permeability and thei 
high transverse breaking load. Mors 
ture content little effect on thei 
properties, but the 3 per cent. mots 
ture content is about the upper limit 
for good) workability, that is. the 
ability to be worked. moulded and 
handled in cores 


thirty or thirty-five parts, 
oil being of the 


Cores or moulds 


has 


Green Sand Moulds 

green) Sand 
faced with zirconite sand 
mixes are as tollows 
(1) Bentonite 125 per cent., cereal 
binder O1O per cent.. water per 
cent., the balance being zirconite: o1 
(2) Fireclay 40 per cent., cereal bin- 
der O'S per cent., water 16 per cent. 
with zirconite forming the balance 
These mixes when used tacings 
usually result) in) sharp, well-defined 
outlines of the metal castings: the 
mould does not fuse in and wall strip 
clean from the casting. Another mix 
ture satisfactory tor both green and 
dry sand facings may be made by 


In the preparation ol 


moulds, 
satisfactory 


Mixes: or Mix 


SAND 


Transve Breaking 
Load, Lh. 
144 
136 
120 


125 


C« al Binder 
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mixing six parts high grade fireclay 
with four parts Bentonite, and using 
7 per cent. of this mixture with 3 per 
cent. moisture in zirconite sand. When 
the mould ts of relatively small dimen- 
sions it may be made entirely of such 
virconite mixes, but where the mould 
is fairly large the cost of such practice 
hecomes a consideration. More general 
practice is to use the zirconite as 
facing material up to a depth of 4 in. 
on large size moulds: the base 
material of the mould being ordinary 
silica sand. 

A mix tor the making of a dry sand 
mould tollows: SS Ib. ol 
zirconite, 4. 0z. of cereal binder, | 
pints core oil, 3! per cent. water. This 
nux is moulded to the shape required 
and then baked at between 325 Fb. 
and 350 The metal cast such 
moulds may be at a temperature of 
3.050 without the mould being 
itlected. 

In the making of moulds tor the 
light metals industry, such as for hand- 
ling magnesium, aluminium and then 
illoys, a different technique in mould 
production is used. It is well Known 
that the thermal conductivity of zu 
conite is much higher than that ot 
silica sand, and this produces a pro- 
nounced chilling eflect) on the light 
metal when zirconite) mould. 
Hence zirconite is often used exclu- 
sively as a chilling medium in place ot 

mixture of silica sand and metal 
shot for extracting heat more rapidly 
from certain critical areas in castings 
Since most magnesium castings are 
made in green sand, an inhibitor such 
as boric acid, also some sulphur to 
combine with oxygen. must be used to 
prevent water in the mould from at- 
tacking the hot magnesium. Ino zit 
conite sand cores) for magnesium 
castings, both boric acid and sulphur 
should be included in the mix, with 
urea-formaldehyde resin as a binder 
These cores are then baked at a low 
enough temperature to ensure that 
none of the sulphur is burned out: this 
temperature is around 335° 


Zirconite Flour 

Zircontte flour is) merely milled 
zirconite sand, typical degree of 
fineness being 325 mesh The flou, 
is used in toundries as a basis of a 
wash mixture, the necessary binders 
being either organic, such as molasses 
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and maize starch: or tor higher tem 
perature work where the organic bin 
der would cease to) function. an 
inorganic binder may be applied. Ben 
tonite or colloidal clays serve two 
purposes, they act as a binder and 
also to maintain the zirconite the 
mix as a@ homovgeneous mass. In the 
making of a wash containing zirconite 
flour, the latter tends to. settle out 
quickly due to its high specific gravity, 
and for this reason a suspension agent 
sucn as Bentonite is often used An 
average Wash mixture of this descrip 
tion consists of 12 vall. zirconite flour, 
1 gall. core oil, | gall. Bentonite. 22 
gall. water. In preparing the mix. the 
zirconite flour and Bentonite are 
thoroughly mixed while dry This 
powder mixture is next poured slowly 
into the water as the latter is) being 
vivorously stirred. The core oil ts 
stirred in and the whole thorough 
ly mixed. .For high temperature work, 
and where core oil would be undesi 
able, a mix may be made as follows 

2 gall. zirconite flour, 5! o7. Bentonite. 
with 7 quarts wate; If. after dry 
sand moulds have been washed with 
this mixture, it shows a tendency to 
crack or spall, the dry sand moulds 
may be sprayed with water containing 
an organic binder belore applying 
further wash 

The zirconite flour wash is applied 
to cores or moulds either by spraying 
or brushing Ihe latter appears to 
produce the best results and usually 
two coats are sutlicient Cores are 
generally brushed with the wash and 
then oven-dried small moulds are 
similarly painted with the wash and 
then air-dried, but large moulds are 
oven-dried 

In addition to its use for core and 
mould washes, zirconite flour is being 
used to reduce the permeability, when 
this is required, in silica or zirconite 
roixtures. When added to silica 
sand, it serves to reduce the perme 
ability and at the same time to increase 
the melting point. 

zirconite wash compound may 
sometimes be purchased already 
mixed, and this consists of zirconite 
flour, a binding agent and a suspen 
sion) medium Phis does not neces 
sarily mean that) this ready-mixed 
compound will not settle out after it 
has been added to water containing an 
organic medium such as molasses or 
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synthetic resin. This is due to the 
fact of its high specific gravity, it 
weighs nearly twice as much as silica 
flour, hence good agitation 1s_ still 
necessary in using it for painting 
moulds or cores. Any additions of 
clay or Bentonite serves merely to 
reduce the melting point of these 


ready-mixed compounds and make the 
facing very susceptible to cracking o1 


spalling. When preparing a core or 
mould wash with the compounds, the 
dry powder is added slowly to water 
containing molasses or synthetic resin 
of the bakelite type: the mixture 
being made up to about 60° Baume 
when it is to be applied with a brush, 
or to 45° Baume for spraying. It is 
usual to allow the wash stand 
twenty-four hours before using, then 
sSurring thoroughly. Such @ wash is 


under normal circumstances applied 
to dry sand work. 

A green sand wash may consist of 
the zirconite flour compound with 
molasses and wood alcohol, diluted to 
a suitable consistency with water. 
After green sand moulds have been 
washed with this mixture, they are 
allowed to dry overnight before cas- 
ting. This wash is intended to replace 
other, less refractory, materials, where 
the latter would burn into the castings. 
Its application for such uses produces 
smooth castings, and materially re- 
duces cleaning costs. 

Much interesting information on 
zirconite compositions is given in U.S. 
Pats. 2,304,751 and 2,282,349; while 
moulds and special moulding tech- 
niques are covered by U.S. Pats. 
1.886.249 and 1,929,909. 


WEDGWOOD PLAQUES 


( UR illustration shows a Wedgwood 

plaque specially designed for the 
British Film Academy, five of which 
will be presented annually to the two 
best British actors or actresses” the two 
best foreign actors or actresses and the 
most promising newcomer. 

[his vears awards were to 
Ralph Richardson, Vivien Leigh, Simone 


Signoret. Marlon) Brando and Claire 
Bloom. 

From the Ceramic view-point they are 
of particular interest) as they were 
thrown and then turned, technique 
never before used tor a plaque of this 
size, it being nine inches across. 

The plaque shows Apollo on 


background of pale blue Jasper. 


The plaque special- 
ly designed for 
the British 

Academy 


Film 
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(Continued from ‘‘Ceramics,’’ March, 1953) 


MATERIALS 


by 


D. H. BRIDGE 


(Fisher and Ludlow Lrd., Birmingham 


| EFORE dealing with a few 

layouts would like to explain 
the principal types of conveyors that 
are concerned with the various 
schemes. 

Firstly, the Universal chain’ con- 
veyor (Fig. 1) which has been one of 
the toremost developments in_ the 
conveyor field in the last tew years. 
This type of overhead conveyor has 
achieved economicaliy and efficiently 
the solution of many problems at- 
tempted by the old conventional type 
of conveyor, such as the monorail. 


The monorail has the disadvantage, 


that the horizontal distance along 
which the article conveyed must 
travel, is out of all proportion to the 
height which it is to be raised. For 
example, to lift the article 8 ft. on an 
ordinary overhead conveyor, and 
lower it again entails travelling a 
horizontal distance of no less than 
41 ft. With the vertical motion of the 
Universal chain type. this horizontal 
distance is only 16 ft. Even if the 
lift of 16 ft. or over is required the 
horizontal distance is not increased, 
where as a monorail conveyor must 
travel a 57 ft. horizontal distance to 
get this 16 ft. rise. 

Features of the Universal, due to 
the unique construction of the chains 
and tracks, are that all stresses are 
contained inside the track itself: and 
the only force exerted on the structure 
of the building is the dead weight of 
the conveyor and its load. 

Attachments to the load carrier can 
be in the form of hooks —slings 
tripping pans——or simple trays. 

Although the track may be travel- 
ling vertically. the actual ware being 
carried remains the horizontal 
position. The track ts fabricated trom 
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Fig. | 


pressed steel which encloses the chain, 
making it more or less free trom any 
outside interference. 


Making Department (Flatware) 


An interesting installation recently 
installed in a flat making department, 
has greatly increased the output by 
the introduction of overhead Univer- 
sal chain conveyors working in con- 
junction with a continuous drying 
process. 

The layout entails a new drying 
process, which provides cleaner and 
healthier conditions for the workers. 

The function of the conveyors, are 
to transport the ware trom the makers 
to a completely independent drying 
chamber which situated a 
basement below the Making Shop. 

After the drying process the ware 
is conveyed to the towers who are 
situated by the semi-automatic jigger 
machine. 

All is continuous 


done in a 
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process, and has completely cut out 
any handling by the operators other 
than loading and unloading — the 
conveyors, 

There are seventeen) makers and 
seventeen towers concerned this 
layout, and by previous methods 
seventeen individual dryers would be 
required 

These dryers would have to be post- 
tioned at the side of the makers. 
whereas now there are dryers 
whatsoever in the making shop 

There are two lines of makers: line 
number one has nine operators: line 
number two has eight operators. 

A separate Universal chain conveyor 
serves each line. 


At the making track 1s 


point the 
Sloped gradually to enable each opera 


tor to receive her own tray and 
moulds at a constant level. 

As the conveyor climbs, the 
trays adjust themselves to a convenient 
position for the operators along the 
line. 

This ensures the makers do not have 
to move from the operation point on 
the jigger machine. 

Fach piece of ware is shaped on 
the semi-automatic jigger machine and 
when this operation is completed, the 
mould is transterred to the conveyor 
tray, Which takes this round the con- 
vevor circuit and through the floor 
into the drying chamber. 


lowei 


Fig. 2 shows the meeting of the two 
individual conveyor lines, one work- 
ing over the top of the other and 
going through the floor to enter the 
drying chamber. Fig. 3 shows the 
entrance to the dryer in the basement 
with the conveyor trays entering the 
inlet aperture. 

On leaving the dryer the moulds 
then proceed back through the floor 
into. the making department, where 
the towers are situated adjacent to the 
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makers, so that the ware has more or 
less arrived back at its origina! 
starting position. 

The mould is removed from. the 
conveyor where the necessary towing 
operation takes place. 

It can be clearly seen that economi- 
cal savings have been gained by 
reducing the number of individual 
dryers, also the working space has 
been reduced in the making shop. 

Ihe working conditions have been 
greatly improved, there less 
heating, or humidity, in the department. 

The ware remains the drying 


chamber for approximately two hours, 
at a temperature of about 60°C. 


Bisque Warehouse 

The probiem of getting the ware 
from the bisque tunnel kilns to. the 
bisque warehouse was performed very 
ellicrently by applying an overhead 
Universal chain conveyor to do this 

The distance from the bisque tun- 
nel kiln on the ground floor to the 
bisgue warehouse which was situated 
two storeys above, and in a separate 
building, was some ft. This 
previously entailed several car- 
rving the boxes of ware along pas- 
sugeways and stairs which had to be 
negotiated very carefully. By intro 
ducing the conveyor scheme this was 
eliminated. 
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Fig. 4+ shows the commencement ol 
the conveyor at the “Knocking-ofl” 
bench which is adjacent to the un- 
loading station of the kiln cars. The 
ware is boxed and loaded on to the 
conveyor trays. The conveyor rises 
almost immediately from the loading 
level, and runs overhead give 
maximum head room clearance. 

Fig. S shows the termination of the 
conveyor in the bisque warehouse 

The boxes are unloaded, and stac 
ked by the brushing operators who 
prepare the ware ready tor glossed 
dipping. 


Atter brushing the ware again 
loaded into boxes and put back on to 
the conveyor 

This then transports them to the 
glazing room which situated one 
floor below. 

The unloading station at the en- 
irance to the glossed dipping room, 
is shown in Fig. 6. 

This was a case where the introduc 
tion of a conveyor eliminated any 
personnel carrying the ware from 
department to department... It did not 
take very long before this equipment 
paid tor itself as a result) of this 
saving 


Tunnel Kilns to Selectors 

Fig. 7 illustrates a typical Universal 
overhead chain conveyor installation 
working inter-departmentally trom the 
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(Top) Fig. 5 


bisque and glossed tunnel kilns to the 
sorting and selecting departments, and 
shows the loading station at the tunne! 
kiln end. 

Ihe ware 1s loaded on to the con- 
vevor, either in bungs, as in the case 
of flatware or in saggers for holloware. 

Fig. & shows the unloading station 
where operators are removing the 
holloware from the saggers for sorting 
and selecting. | believe the number 
of pieces per week conveyed ts 
something like 34,000 doz. pieces. 

As in the last case this has com- 
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(Bottom) Fig. 6. 


any personnel 


pletely eliminated 
between these 


carrying the ware 
departments. 

It is worth noting the way this 
conveyor ts suspended from the over- 
head roof trusses which are 30 ft. 
high from floor level. 


Lithographing 
This example shows how belt con- 
veyors are used in the inter-process 
handling of ware in the lithographing 
department. 
Ware 1s the glossed 


received in 
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condition from the kilns, and placed 
on the sizing bench, where the opera- 
tor brushes on the size, and then 
places on wire mesh trays. The ware 


is allowed to stand for a long period 
of time, depending on whether flat or 


holloware. At the end of this time 
the ware is then transferred on to the 
belt convevor to be conveyed to the 
lithographers. 

The lithographer removes the tray 
of ware from the conveyor and places 


on the shelf above her bench. This 
operator has previously been supplied 
with the cut transfers. The transfer 
is then applied to the sized surface, 
then the operator thumbs on_ the 
print, then rubs down with a hard 
sponge. The tissue is then softened 
by rubbing down with a soft sponge 
dipped in water. The tissue ts then 
wiped away leaving pigment of colour 
adhered to the size. Dampness is 
is then removed with a soft duster, and 
the product is finally loaded on to the 
wire mesh tray for the next operation. 
(Fig. 9.) 

The trays travel for the full length 
of the conveyor belt to the overlooker, 
who removes the tray from the belt 
and inspects the ware for faults. Any 
faulty ware is returned to the appro- 
priate lithographer where the necessary 
correction is made. The overlooker 
charts the number of pieces to the 
appropriate Operator, as this process 
is based on piece work. 

Incidentally, each Iwhographer has 
previously applied a coloured disc to 
her tray so that her work can be 
recognised by the overlooker. 

The drying conveyors are situated 
at 90°C. to the main litho belt due to 
the particular shape of the building 
The overlooker transfers the inspected 
ware on to the drying belts. Mounted 
over this belt is a drying chamber, 
which ts supplied by heat from steam 
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Ihe ware travels through this 
for a pre-determined drying 


units 
chamber 
time 

At the end of the dryer an operator 
removes the ware from the trays and 
stacks them, also inserting tissue 
pad between each article avoid 
any damage, as they are then taken 
to the enamel kilns for firing 

You will see from this that the 
whole of the process is on a Flow 
principle. All of the operators remain 
Stationary at their work position, and 


away trom. their work 
bench. The overlooker ts the only 
person who 1s: moving between the 
operations, and this is only necessary 
when faulty ware has to be returned 
to the work benches. 

This installation has considerably 
increased the efficiency of this depart- 
ment, and is a definite improvement 
upon the previous method, where a 
considerable amount of perambulation 
Was necessaly. 

Incidentally. the 


do not move 


CONVEVOTS were 
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fitted with plastic covered belts, which 
could easily be washed down, as a 
certain amount of sticky size always 
found its way on to the belts. 


Cup Making 

Fig. 10 illustrates the way in which 
a simple type belt conveyor 1s used for 
the inter-process handling in a cup 
making department. 

The cup ts first shaped on a semt- 
automatic “yollying’” machine, which 
you see at the extreme right of the 
picture Upon completion it re- 
moved still in the mould to the first 
drying operation. 

The mould is placed in a conven- 
tional rotary tvpe dryer for the 
uppropriate drying period to give the 
mould release. You will see that the 
dryer is positioned adjacent the 
“yollying” machine. 

The operator removes the cup from 
the mould and places on the conveyor 
belt for conveying to the next opera- 
tion, where the cup is placed on a 
rotary chock and sponging takes place 
to remove any of the imperfections 
After this it is then placed on the belt 
where if conveyed to the fifth 
operation, 

Here the operator removes the cup 
from the belt and applies the handle. 
which is joined to the cup by «@ 


BORAX IN THE CERAMIC 
INDUSTRY 


more than nine-tenths of 
world production of borax comes 
trom California British financial in 
terests the borate denosits of the 
U S.A. began in the middle ‘nineties and 
were firmly established by the tormution 
of Borax Consolidated Ltd... British 
public company, 1899 

In the United Kingdom borax was 
probably first manutactured from. boric 
ecid by John MeClellan, of Widnes. in 
1847, and of the several other refineries 
which followed, only two now remain 
Ihe Belvedere. Kent. works of Bora, 
Consolidated [Ltd.. is the largest: outside 
the U.S.A. and has been in continuous 
production since before 1899. Borax and 
boric acid are made in a range of crystals 
und powder varieties in both technical 
and pharmaceutical grades smatle: 
refinery at Runcorn makes Borax only 

Typical of increasing British consump 
tion is that of the vitreous-enamelling 
industry the largest single outlet- which 


CERAMECS 


special fixing slip, and upon comple- 
tion of this operation it is placed back 
on to the conveyor belt. 

The cup then enters the drying 
chamber which 1s built directly over 
the conveyor, and travels” through 
this chamber for the appropriate 
drying period and finally reaches the 
overlooker at the end of the conveyo! 


Operation Seven 

The overlooker removes the product 
from the conveyor, trims the surplus 
ship trom the handle, inspects and 
weighs. The cup is then placed on a 
mobile stillage for transportation to 
the firing process. 

As the standard type canvas belts 
tend to mark clay ware when tn the 
“green” stage. this particular conveyor) 
was fitted with a plastic covered belt 
Which overcame this detect This 
plastic belt was also suitable for work 
ing under heat conditions through the 
drving chamber 

Here again. it will be seen that the 
operators are positioned at. ther 
appropriate stations along the bell, 
and they do not move from_ ther 
working bench whatsoever. There was 
a considerable saving in reject com 
ponents as a result of this installation 


(lo he continued.) 


was estimated to use 14 000 tons of bora, 
in compared with 8000) tons in 
1938 

Probably. boric acid (boracic) ts the 
boron compound best known to the lay 
man. but ordinary hydrated borax ts 
employed more im industry Anhydrous 
and partially hydrated borax are also 
iwailable. as are other. more soluble 
sodium borates, ard potassium and 
ammonium borates 

More than half the British output goes 
the ceramic industry vitreous 
ename!s for kitchenware, cookers, re 
frigerators, baths and signs; into glass 
for containers, ovenware, fibreglass 
optical glass and so forth: and into pot 
tery and salt glazes for stoneware 

In these outlets, borax is principally 
flux, which attacks the highly refractor 
raw materials containing siltea and 
alumina to give enamels, glasses and 
glazes of reasonable working tempera 
tures. The boric oxide borax also 
improves the finished “glasses.” making 
them tough, durable and resistant to 
sudden temperature changes 

(lhe Financtal Times 
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(Continued from CFRAMICS, March, 1953.) 


Manufacture of Domestic Pottery 
in China and Earthenware Clays 


The use of Towns Gas 


by 


K. DAVIES 


"THE effect of heat on clays ts the 
basis of the manufacture of all 
ceramic goods and 1s the subject of 
research spreading back over a long 
period of time. The rate of tempera 
ture rise. the final firing temperature, 
the period of soak and the final cool- 
ing are all critical throughout” the 
firing curves and the use of towns gas 
for this purpose since 1932 has com- 
pletely revolutionised the entire 
pottery industry. 

The age old method of firing was 
in intermittent coal-fired “bottle 
ovens.” The advent of towns gas in 
continuGus ovens has, however, 
changed this picture completely. A 
complete control of — temperature 
across the cross section of the truck 


and of whole-firing curve ts 
obtained. Handling is cut down to a 
minimum and the loss of heat and 
wear and tear on the oven structure 
brought about by intermittent heating 
and cooling is completely eliminated. 
The production of fired ware is con- 
stant) thus enabling the labour 
required for placing and off-loading 
to be cut to the minimum. Trucks 
can be loaded at the most convenient 
time during the normal working day 
and trucks holding fired ware can be 
run into sidings for convenient 
unloading. The tunnel forms part of 
a continuous conveyor system of 
manufacture ideally suited for the 
continuous output of pottery. The 
loss in a gas-fired continuous tunnel 
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due to firing faults is less than | per 
cent. and the total loss from all 
causes is less than S per cent. 

The open flame multiburner type 
tunnel shown in Fig. 3 where gas is 
burnt in the actual tunnel lends itself 
ideally to the firing of clayware to 
the biscuit state. turbulent 


oxidising atmosphere required 
which will circulate the products ot 
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combustion through the ware giving 
uniform distribution of heat through 
the setting and = carry away the 
mechanical and combined water con 
tained in the ware together with the 
gases given olf by the burning of the 
carbonaceous matter in the clay as it 
is heated. Turbulence is brought 
about by using air blast burners, 
gas air mixture) burners) or semi 
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high-pressure) gas burners injecting 
the products at high velocity into the 
tunnel and also by the use of suitably 
placed recirculating fans taking hot 
gases from the top of the setting and 
returning them to the base. 

The tunnel shown, ts firing earthen 
ware tiles from clay to biscuit state 
It employs a gas-air mixture to the 
burners supplied by a Selas mixing 
plant. The gas-air ratio is |: | 
and the pressure is 18 tn. w.g. The 
tunnel is 281 ft. long and has a cross 
section placing space of 42 in. square 
Ihe clay tles are open placed on the 
truck as may be seen from fig. 4 
and each truck carries 35 cwt. of tiles 
representing ISS sq. vds. of 6 in. tles 
ain. thick. 

Ihe weekly output 
above 1s 13415 tons of tiles o1 
sy. yd. of 6 in. by 6 In. by in 
tiles. The gas consumption ts 4,506 
ft. per or 3,553 therms per 
week From this we get figures of 

8492 Ib. of fired ware per therm: o: 

120°9 6 in. by 6 in. by 4 in. tiles 

per therm. 

These tiles are 


based the 
11,235 
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fired to a tempera 
ture of 1.100) and the eyele of a 
truck passing through the tunnel ts 
96 hr. Pure hot air trom the cooling 


zone of the tunnel is available for use 
in clay dryers or tor space heating 
and amounts to 4.540 ¢. ft. of air pe: 
minute at a temperature of 190) | 

One typical tunnel for firing 
earthenware bisque pottery is 240 ft 
long and has a cross section placing 
space of 4 ft. 3 in. high and 3 ft. 7 in 
wide. 

The tunnel is open fired and there 
are fifty-five bottom horizontal bur 
ners and seven top vertical burners 
on each side. A total of 124 burners 
These burners are divided into eight 
groups and each group) can be 
entirely separately controlled eithe: 
manually from main group valves oi 
automatically from thermocouples 
fixed in the crown of the tunnel and 
operating motorised gas valves” on 
each group 

Phe burners in this case are Amal 
natural draught type. The products 
of combustion are drawn towards the 
entrance of the tunnel by means of 
the exhaust fan. and on the way they 
are recirculated through the ware to 
keep the temperature even across the 
section of the tunnel. Thus the pro 
ducts of combustion heat the incom 


ing ware as they pass in a contra wise 


direction through the to the 


exhaust fan. 


setting 


Cooling 1s effected by means of 4 
fan which pulls cold air through 
dampers on the side of the tunnel into 
a chamber formed in the walls and 
arch at the exit’ thus cooling the 
interior walls 

As the trucks pass from the firing 
zone towards the exit they would 
naturally tend to cause the peak tem 
peratures to drift along with them and 
this would be helped by natural con 
vection currents of hot gases passing 
towards the exit, along the crown ot 
the tunnel, while cold) air would 
travel from the exit towards the firing 
zone at the base of the setting. This 
tendency is stopped by a. blast of 
warm air from the ware cooling fan 
blowing in a counter direction to the 
natural convection currents, and by 
the installation of baffle walls in the 
firing chamber and arch which start 
convection currents flowing across 
the section at right angles to the 
tunnel length. The air blast from the 
ware cooling fan cools the ware and 
passes to the firing zone as. pre- 
heated air to support combustion at 
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the burners. A contra-vee fan at the 
entrance end of the tunnel prevents 
drift of heat along the top of the 
setting to the exhaust, thus helping to 
keep the temperature of the ingoing 
ware rising gently, and preventing a 
sudden shock rise temperature 
which would result in split’ ware. 

Fig. 5 shows a cross section through 
the main and soaking zones and 
shows the vertical firing top burners, 
horizontal bottom burners, baffle 
walls, and inspection lighting 
ports. A sand seal ts incorporated to 
prevent heat from travelling down and 
affecting the under-structure and car 
wheels. This undercar-structure ts also 
cooled by a separate fan which blows 
air along the tunnel under the cars. 

The weight of mixed pieces of ware 
(cups, saucers, plates, ete.) fired in 
the tunnel per week is 97.300 Ib. and 
this averages 181.200 pieces per 
week. The weekly gas consumption 
averages 4.359 therms and we there- 
fore arrive at figures of 41,568 pieces 
per therm or 2232 Ib. of ware per 
therm. The average price of gas in 
this factory is 796d. per therm and 
therefore the firing cost per piece ot 
ware 19d. and the firing cost: per 
pound of ware 356d. 

Fig. 6 gives a view of the pre- 
heat and firing zone of another open 
fired tunnel firing earthenware biscuit 
pottery. The burners are natural 
draught type supplied with dampet 
controlled) preheated secondary at 
from a duct underneath the burner 
positions The horizontal bottom 
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burners and vertical top burners can 
clearly be seen and these burners are 
divided into groups controlled 
automatically and separately on each 
group. 

Fig. 7 gives a general view along 
the length of the tunnel which is 
256 ft. long, and in the foreground 
can be seen open placed trucks one 
of which is about to enter the tunnel. 
The tiring zone burners can be seen 
at the middle right-hand side of the 
picture. 
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Plat ware is very prone to warping 
during firing as it cannot support its 


own weight and must therefore, be 
supported. is usual to bed flat 
ware in alumina powder in saggars or 
alternatively in’ bungs of refractory 
setters. 

Fig. 8 shows a truck on which all 
the ware ts placed in saggars and from 
this we see that a saggar is an oval 
fireclay container like a lady's hat 
box without a lid. These saggars are 
made of local fireclay and fired in 
the tunnel when they are first: made. 
As everyone who has television and 
has seen “What's My Line” ts now 
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aware, the man who makes the base 
of the saggar is Known as a “saggar- 
makers bettom-knocker.” 

Fig. 9 shows a truck on which all 
the holloware is open placed while 
the flat ware is placed in bungs of 
refractory setters. hig. 10 shows a 
truck carrying all the flat’) ware in 
setters and it can be seen that the 
rates of setting material to ware may 
vary therefore, from 1 to 1, to as 
much as 6 to | according to the 
setting employed. The firing tem- 
peratures of china and earthenware 
biscuit are 1,250°C. to 1,350° C. for 
china and 1,150 C. to 1,250 C. for 


earthenware, but when firing earthen- 
ware, the removal of mechanically 
combined moisture in the clay state 
which comes out at about 200° C. and 
the chemically combined water which 
is driven off at around 800°C. must 
occur very gently and evenly, other- 
wise cracked and warped ware would 
result. This means that the firing 
cycle of earthenware is longer than 
that of china although the peak tem- 
perature of earthenware may be over 
100°C. lower, and to obtain equal 
cutput of earthenware as china a 
longer tunnel must be employed. 
(To he continued.) 


MONO PUMPS LTD. 


tT. main exhibit on Stand D716 ot 
Mono Pumps Ltd. at this year’s 
B.L.F.. Castle Bromwich, is a unit for 
handling powdered or granulated dry 
materials. The principle of the Mono 
pump has been applied to this duty by 
modifications profiling its internal con- 
struction to assist the flow of powder 
through the pump. The intake and out- 
put of the Mono pump is uniform and 
therefore steady quantities of powder 
progress through the pipeline the 
same rate of flow, but where the con- 
veyance of powder involves greater de- 
livery distances than those encountered 
on simple transfer duties, the aid of com- 
pressed air must be enlisted to fluidise 
the material and to prevent a build-up 
of high pressure whilst the powder is 
progressing towards the discharge point. 

The unit is compact and the positive 
characteristics of the Mono pump ts used 
to advantage in the system by the fact 
that the seal is retained at all times be- 
tween the intake and output. thus the 
piping can be completely exhausted oi 
powder by compressed air whiist) the 
intake and output systems are isolated 
trom each other. 

Other working units the stand 
include a D4 Mono pump handling a 
heavily viscous grease and a IBOIS wet 
vacuum pump showing continuous 
demonstration of the vacuum capability 
ol the unit. They show a range of ther 
type Mono pumps which can be 
applied to duties associated with the 
handling of casting slip and tor filter 
pressing. 


Pottery Exports.— The value of potters 
exports in February was £310.684, com- 
pared with £466,082 in) February last 
sear and £305,604 in February, 1951 
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A COMPLETE 
ADVISORY SERVICE 
TO THE 

CLAY INDUSTRIES 


In addition to their designing and 


contracting activities in the world of 


Furnace 


International 


the 


ceramics, 


Equipment Co. Ltd. can make avail 


able to the industry the services of 


their trained specialists for assisting 


manufacturers of clay ware in finding 


solutions to the many problems which 


face them today. 


THIS SERVICE CAN COVER THE 
FOLLOWING: 


Layout of new works and re- 


planning re-organising at 
existing plants. 


@ Investigation of new lines of manu 


facture and new methods of pro- 


duction. 


@ Mechanisation of processes. 


@ Scientific utilisation of fuel. 


@ Heat recover and application to 
ancillacy processes. 


@ Utilisation of low grade fuels. 


A preliminary survey of your plant 


caa be carried out for a nominal fee 


THE INTERNATIONAL FURNACE 
EQUIPMENT COMPANY LIMITED 
ALDRIDGE, STAFFORDSHIRE 
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SOUTH AFRICAN NEWS 


Symposium on Glass 


A SYMPOSIUM on “Glass in Art, 
Science and Technology” was 
held at the University of the Wit- 
watersrand, Johannesburg, during the 
month, under the auspices of the 
South African Chemical Institute 
(Southern Transvaal Branch). 

A talk on the special properties of 
Venetian glass was given by Dr. M. G. 
Samassa of the Glass Development 
Corporation: a demonstration of scien- 
tific glass-blowing was made by mem- 
bers of the staff of Glassblowing 
Industries (Pty.) Ltd.; and a film on 
the manufacture of sheet glass was 
presented by Mr. J. Lawson, of Pil- 
kington Bros. Ltd. 


Rhodesian Brick and Potteries 


Production from the first kiln of the 
Salisbury works of the Rhodesian 
Brick and Potteries has started. It 
was hoped that profits from the Bula- 
wayo works would cover the cost of 
bringing the Salisbury works to pro- 
duction, but for various reasons this 
has not been realised. Temporary 
lean facilities have therefore been 
arranged. 

The output of the Bulawayo works, 
which operated at capacity through- 
out the year, was readily sold. 


Important Insulator Sales Merger 


The Consolidated Rand Brick, Pot- 
tery and Lime Co. Ltd., of Olifants- 
fontein, and the S.A. Glazing Co 
(Pty.) Ltd., of Boksburg, both of which 
firms are manutacturers of porcelain 
insulators, have announced the forma- 
tion of the South African Porcelain 
Insulator Manufacturers’ Association 
(Pty.) Ltd. The unification of the sell- 
ing organisations of both companies, 
together with the specialisation of each 
factory in those manufactures which 
they are most suited to produce, will 
result in the technical development and 
general raising of the quality of porce- 
lains made by each. 

The South African Glazing Com- 
pany has recently acquired the 
majority shares in J. & C. Malleable 
(Pty.) Ltd.. whose property adjoins 
that of the glazing company. The iron 
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caps which are required for the high- 
tension insulators South African Glaz- 
ing are manufacturing under licence 
from the Westinghouse organisation 
will be made at the J. & C. Malleable 
premises. 


Golden Jubilee of Consolidated Rand 
Brick 
The Consolidated Rand Brick, Pot- 
tery and Lime Co. Ltd... of Olifants- 
fentein, Transvaal, which this year 1s 
celebrating its golden jubilee, has 
recently opened a special technical 
sales office and showroom in 
Johannesburg, where 1i will provide a 
technical and advisory service for 
users of the firm’s porcelain insulators. 
Considerable extensions have been 
made to the plant at Olifantsfontein, 
where the installation of up-to-date 
equipment and the development of 
efficient production metheds have con- 
tributed to the successful manufacture 
of the “Cullinan” range of insulators. 
The company is now turning out 
large quantities of standard lines such 
as L.T. transmission insulators and ts 
meeting all the requirements of the 
Post Office for P.O. types of communi- 
cation pin insulators and bobbins. 
The pressed - ware department 
making a wide range of products used 
in the manufacture of electric hot 
plates, stoves and cookers, and electric 
fires, as well as switch terminal blocks 
and other house wiring equipment. 
“Cullinan” insulators are now being 
exported as far afield as Syria. 
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“DESIGN FROM BRITAIN” 


pastebin pottery firms are to be repre 
sented in travelling exhibition, 
“Design from Britain.” which is to tour 
the United States this year and next 
They are Josiah Wedgwood and Sons 
Ltd.. A. E. Grav and Co. Ltd., Susie 
Cooper China Ltd.. and W. T. Copeland 
and Sons Ltd. 

Nearly 200 objects of current) British 
design have been selected by the Council 
ot Industrial Design, on behalf of the 
Dollar Exports Council for the exhibi- 
tion. 

The display. covering domestic pro- 
ducts, has been arranged by the Smitn- 
sonian Institution, and ts the first of its 
kind to visit the United States since 
“Modern British Crafts” toured American 
and Canadian cities in 1945. 
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QUICKFIT & QUARTZ 
EXHIBITS 


UICKFIfT AND QUARTZ LTD., 

industrial and laboratory chemical 
glassware manutacturers, of Stone 
(Staffs), a member of the Triplex Group 
of companies, were among the exhibi- 
tors at the annual exhibition of the 
Physical Society at the Imperial College, 
South Kensington (14th April to 16th 
April). Their exhibit was designed to 
demonstrate how a wide range of all- 
glass apparatus can be built from simple 
standard interchangeable components, 
quickly fitted together by means of inter- 
changeable ground-glass joints. 

Exhibits included: 

The Kawerau Bridge Unit for electro- 
phoresis and chromatography. this 
apparatus adsorption is effected on a 
paper strip. 

The Markham ammonia distillation 
apparatus, 

A glass conductivity cell for estimation 
of ammonia. 

A liquid liquid extractor with effective 
capacity of | litre which operates on the 
downward displacement principle. 

A micro-extractor, adaptable to provide 
solid) vapour solid liquid) and liquid 
liquid extraction. 

A sluice-type reflux dividing stillhead 
ot simple, robust construction. This still- 
head has a low hold-up and fine control 
is provided by a stopcock separate from 
the head itself. 


EFFECTS OF FLUORINE GAS 


1 R. BARNETT STROSS (Lab.. Stoke- 

on-Trent Central) asked the Parlia- 
mentary Secretary to the Ministry ot 
Works, as representing the Lord Presi- 
dent of the Council, recently, what re- 
search was being made into the problem 
of fluorine gas contamination of the 
atmosphere, resulting from the firing of 
sanitary and other ware in continuous 
kilns: and whether he would make a 
statement on the effects of the inhalation 
of this gas by human beings. 

Mr. Molson, Parliamentary Secretary 
in a written reply. stated: 

“In 1947 the British Pottery Research 
Association, which is part of the British 
Ceramic Research Association, completed 
a thorough investigation of this problem. 
The recommendations for the avoidance 
of the nuisance were agreed to and pub- 
lished by the Chief Inspector of Alkali 
Works in his report for that year. 

“As regards the second part of the 
question, fluorine gas does not occur free 
in nature and when given off in an 
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industrial process, quickly combines with 
the moisture in the air to form hydrogen 
fluoride. 

“If hydrogen fluoride present in 
sufficient concentration it causes irritation 
to the eyes and the respiratory system. 
I am advised that no record can be 
found of cases of hydrogen fluoride 
poisoning in this country.” 


The Rapid type “V™ vibratory electro 
magnetic separator, for the treatment 
of fine powders requiring mechanical 
motion to precipitate their flow, will 
be included among the exhibits of 
Rapid Magnetic Machines Ltd. at the 
forthcoming B.I.F., Castle Bromwich 
Section 


Pottery Nonsense. Mr. Colin Fb. Os- 
borne, at a Rotarian meeting recently, 
while discussing the finest craftsmanship, 
with special reference to Royal Crown 
Derby pottery, said that in the opinion 
of an American buyer people the 
U.S.A. and Canada wanted typical 
examples of British craftsmanship. They 
were not interested in “The sort of non- 
sense” shown by china manutacturers at 
the Britain Can Make {t and Festival ot 
Britain exhibitions. 


Sillimanite Glass Furnace Blocks. 
General Refractories Ltd. have been 
appointed sole selling agents in the U.K. 
for Khasi natural Sillimanite sawn glass 
furnace blocks produced by Assab Silli- 
manite Ltd, These blocks are sawn from 
natural Sillimanite boulders and supplies 
will be available during the latter part 
of this year. 
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For 
page 61.) 
this would be a major loss for one 
industry, but it would mean that the 
cumulative price increase was not 
passed on to the consumer. For 
example, in pottery, the price of gas 
and electricity is affected by an 
increase in the price of coal——-which., 
in turn, affects the cost of heating the 
premises, of lighting them, of the 
mechanical handling of the products. 
In fact for the normal and 


Fire. (Continued from 


saucer, taking the energy consumed 
for its final production, an increased 
price of basic coal is multiplied ten or 
twenty times into the ultimate price of 
prohibitively 
whereby 


the article, making it 
expensive to extent 
overseas sales are in danger. 

But we sull go on shilly-shallying. 

The pottery industry, as pointed out 
by Mr. R. A. Maddock of the British 
Pottery Manufacturers’ Association, 
is about the only industry which has a 
continuous load seven days a week. 
He says the industry is fighting a 
price war for exports. He was urging 
the West Midlands Gas Board to 
grant a special tariff. At the recent 
meeting of the West Midlands Gas 
Consultative Council one councillor 
after another, interspersed with an 
alderman, spoke with his tongue in 
his cheek. One could read between 
the lines of their speeches to see that 
they agreed in principle that the pro- 
position was a sound one, but their 
head was turned a wee bit towards the 
May elections and the fact that if 
they agreed to do this it would be 
taken down and used in evidence 
against them that they were agreeing 
to a subsidy from the housewife. 


Frustrated to the Limit 

This is a sorry pass into which the 
planning era has come. Technically 
and commercially one cannot help 
feeling that the fuel industries could, 
to a large extent, solve their own 
problems, but both gas and electricity 
can spend money on progress, can 
spend money on new developments 
and yet they are both held back by 
whatever happens to be the “best” 
the National Coal Board can do. 
Electricity and gas are frustrated to 
the limit. Meanwhile one Minister 
of Fuel after another has faced the 
same problems and irrespective of his 


political beliefs has taken precisely 
the same line of masterly inactivity. 
Of course the Minister has such a 
job that no man could possibly accept 
the responsibility without delegating 1t 
to an extent whereby he become: 
a factual nonentity—-following the 
bureaucratic approach that if nothing 
is done there will be nothing to 
criticise! 


BLICK TIME RECORDERS 


country loses between 
£200,000,.000 and £300,000,000 
year through loss of production caused 
by bad time-keeping and unauthorised 
absence. This statement was made b\ 
Mr. Oswald Moor, chairman of Blick 
Time Recorders Ltd., at the opening 
ceremony of the company’s showrooms 
and offices at 96-100 Aldersgate Street. 
London, E.C.1, on 27th February. “It 
is not a question of time recorders 
alone, said Mr. Moor, “but of time 
recorders plus a really intelligent system 
in conjunction with them. That is the 
problem we are now working on. As 
soon as we have completed our present 
researches, we shall. whenever we install 
a time recorder, at the same time tell 
people how to design a really effective 
system in conjunction with it—that will 
become an integral part of the Blick Ser- 
vice. We already provide a similar ser- 
vice with the Blick Watchman’s Clock.” 


POPULATION ESTIMATES 
7 Registrar General’s Estimates of 
the Population of England and Wales 

Populations of each administrative 
area at 30th June, 1952, is available from 
H.M. Stationery Office, price 6d. net (or 
by post from P.O. Box 569, London. 
S.E.1. Price 74d). 

This publication is designed to meet a 
general demand for an early issue of up- 
to-date figures of local populations, and 
in particular to assist local Councils and 
other administrative authorities, manu- 
facturers and distributors. It gives the 
finai estimates of local populations which 
will later be published in the Registrar 
General’s Statistical Review. 

The population of England and Wales 
at 30th June, 1952, is estimated to be 
43,940,000, of whom 21,119,000 were 
males and 22,821,000 females. The total 
shows an increase of 140,000 over the 
figure for mid-1951, being accounted for 
by increases in the number of children 
under age 15 (62,000) and in the number 
of people aged 65 and over (82.000). 
and a decrease in the remainder of the 
population (4,000). 
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| ECENTLY the Minister of Fuel 

and Power, The Rt. Hon. Geot- 
frey Lloyd, M.P., “christened” a 
new peat-burning gas turbine at Lin- 
coln. The significance of peat as a fuel, 
particularly anorthern hemisphere fuel, 
can be gleaned from the following 
deposits varying anything from five to 
thirty feet in thickness: 


Russia .. 65,000 sq. miles 
Canada 31006 .. 
Finland 30,000 

USA. 11,000 
Germany .. 9,900 

Great Britain 9 400 

Ireland 4,700 
Newfoundland 3,000 
Austria 
Denmark .. =e 400 
Introduction 


In 1949, the Chief Scientist's Division 
of the Ministry of Fuel and Power 
placed a contract with Ruston and 
Hornsby Ltd., to develop an open cycle 
gas turbine, using peat as a fuel 
largely as a result of the suggestion 
made by Mr. C. H. Secord of the 
Ministry of Fuel and Power. 

Peat, in its natural state, contains 
about 90 per cent. moisture which 
must be reduced and as the open 
cycle gas turbine rejects its exhaust 
heat as fairly hot gases it is an ideal 
medium for drying operation. 

The problems involved were: de- 
watering and drying the peat: feeding 
the peat into a cembustion chamber 
against the cycle pressure and the 
associated problem of controlling the 
plant: burning the peat in a combus- 
tion chamber operating under pressure 
and ash erosion and deposit on the 
turbine blades and its prevention. 

Dewatering and drying the peat is 
achieved by the Madruck pressing 
process which reduces the water con- 
tent by 50 per cent. and the turbine 
exhaust dries off the remainder. The 
turbine exhaust dryer used is a rotary 
louvre type manufactured by Dunford 


Refractories the Heart of 
Ruston Gas Turbines 
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and Elliott (Sheffield) Ltd. In certain 
locations air dried peat would naturally 
reduce the heat requirements. 

The peat feeding problem is to feed 
pulverised peat to a combustion cham- 
ber against compression pressure. Pres- 
surising the fuel is carried out by a 
rotary pump designed and manufac- 
tured by the Incandescent Heat Co 
The pump has a carrier plate con- 
taining a number of pockets which 
receive fuel at atmospheric pressure at 
one Station and carry it round to an- 
other station. where entraining pres- 
sure air is admitted which carries the 
fuel out into the delivery line. How- 
ever, feeding pressurised fuel in 
controlled quantities was another 
problem which was eventually solved 
by keeping the peat in a fluidised state 
by percolating air through it. 

The critical fluidising velocity of the 
pulverised peat used in the turbine ts 
4cem/sec. The fineness of the peat 
used is such, that 55 per cent. will pass 
through a 200-mesh British Standard 
screen and 7 per cent. is caught on a 
60-mesh_ screen. 

The success of the fluidisation tech- 
nique depends, to a large extent, on 
the fine division and uniform dis‘ribu- 
tion of the fluidising air. 

A pressurised fluidising column hav- 
ing an effective capacity of 1,000 Ibs. 
of peat was tested in conjunction with 
the peat-fired turbine. Engine control 
was maintained manually by metering 
the fluidised peat, using a j-in full- 
way gate valve, and results indicate 
that the fluidised feeder meets the 
special requirements of the open cycle 
gas turbine. 

The choice and design of a combus- 
tion chamber to burn peat is largely 
dependent on the moisture content of 
the peat at entry to the chamber, and 
on the fineness to which the peat has 
been ground. Little information ts yet 
available upon the combined effect ot 
content and fineness on the combustion 
of peat, and present practice is to ac- 
cept the fineness provided by a com- 
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mercial grinder which gives an 
acceptable quality of combustion with 
up to 35 per cent. moisture content 
peat. Whilst drying and grinding are 
vital characteristics of peat, its chemi- 
cal properties are also of importance. 
From the proximate ultimate 
analyses (see Table 1) it will be seen 
that peat has a high volatile and low 
fixed carbon content leading to a rapid 
temperature rise in the primary com- 
bustion zone. Peat also contains, for 
a solid fuel, a relatively low ash con- 
tent, which combined with the other 
factors, led to the choice of a refrac- 
tory lined non-slagging type of 
chamber. The basic design for this 
combustion chamber, together with a 
grid type burner was based on_ in- 
formation supplied by the’ Fuel 
Research Station, which has developed 
a combustion system along these lines 
to burn coal at atmospheric pressure. 
and on which some preliminary peat 
combustion tests were carried out in 
the early days of the development. 


| 
CHEMICAL ANALYSES 


Basis) 


Typical 


Proximate Analysis (Dry 
Volatile matter 

Fixed carbon 

Ash 


Ultimate Analysis 


Carbon 
Hydrogen 
Nitrogen 
Sulphur 
Ash 

QO. (by difference) 

It is desirable with solid fuels to 
radiate heat rather than convect it into 
the ignition zone, and for this reason 
a refractory quarl is used. For starting 


MOTION THROUGH 
LOCATION OF 
on 


purposes the refractories are heated up 
by means of a pilot oil burner 
following which peat, together with 
“entraining” or “‘primary air,” ts 
admitted to the chamber and ignition 
can be completed within an inch or 
two of the grid burner nozzles. Once 
ignition of the peat has been estab- 
lished, which would be at refractory 
temperature of about 800° C., the pilot 
oil burner is shut off. It is eventually 
hoped to correlate the ignition charac- 
teristics in a combustion chamber with 
inflammability as measured by God- 
bert’s Apparatus for varying degrees 
of fineness and moisture. 

Following ignition, the combustion 
of volatiles takes place immediately 
and further air (secondary) is required. 
This air enters between the fuel noz- 
zles of the burner, and the rate of 
mixing is controlled by adjusting the 
relative velocities of the primary and 
secondary air supplies. The secondary 
air 1s pre-heated to about 400° C. to 
avoid chilling the combustion process. 
In order to avoid elevated refractory 
temperatures, a tertiary air feed ts 
provided close to the wall and in 
addition forms a further source of 
combustion air. Refractory tempera- 
tures of 1.000° C. are normal practice 
using Sillimanite bricks containing 
about 63 per cent. alumina. The 
optimum quantity of primary, secon- 
dary and tertiary combustion air has 
been found by rig testing to be about 
120 per cent. of that theoretically 
necessary for complete combustion, 
but this depends on the volatile con- 
tent of the fuel. Calculations show 
that for 30 per cent. wet peat, the 
temperature rise due to burning the 
volatiles is then about 800° C., and it 
has also been found that the velocities 


Peat-fired combus- 
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Ruston _— Peat-fired 
gas turbine show- 
ing running turbine 
at left with com- 
bustion chamber 
on right 


through the burner can be higher for 
finer and drier peat due to its ease of 
ignition and higher rate of burning. 

Combustion of the fixed carbon is a 
slow process in which large scale tur- 
bulence plays very little part. To gain 
any assistance at all from such turbu- 
lence, the cost in pressure loss would 
be high. The controlling factors in the 
combustion of fixed carbon are, there- 
fore, particle size, residence time and 
temperature. The advantage of a 
refractory lined chamber main- 
taining a high temperature throughout 
its entire length is, therefore, evident. 
It can be shown that a 75-micron 
particle of peat (200 mesh) requires a 
residence time of about 90 millisees, 
to burn which, using an average gas 
velocity of 50 fps. represents a 
distance of 45 ft. This figure is in 
general agreement with experimental 
results. A compromise is, however, 
required here and _ with present 
commercial grinding techniques, fuel 
which passes approximately 55 per 
cent. through a 200-mesh screen is 
used. A combustion efficiency of 95 
per cent. can then be attained and the 
loss is due almost entirely to the few 
largest particles which would require 
an extremely long residence time to 
burn completely. Dilution down to 
turbine inlet temperature is carried out 
at the downstream end of the com- 
bustion chamber through inch 
diameter ports. 

The combustion intensity of the 
chamber as a whole is low compared 
with an industrial gas turbine oil-fired 
chamber, being about 13 by 10 
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CHU’s per c. ft./per hour per 
atmosphere, but high compared with 
boiler practice. The volatiles which 
account for half of the heat release 
burn in the primary zone with an 
intensity of about 60 by 10’ CHU’s 
c. ft. /hr./at. Since the residence time 
and temperature are high, the loss of 
combustion efficiency gaseous 
products is negligible this” type 
of chamber. Provided the ash content 
of the fuel is Known, sampling of the 
exhaust solids gives the complete 
picture. With typical peat, about 60 
per cent. combustible matter in the 
exhaust indicates a loss of combustion 
efficiency of 10 per cent. 

Atmospheric rig tests have shown 
the grid burner to particularly 
flexible in operation and with fairly 
dry peat up to 240 per cent. of the 
stoichiometric quantity of air has been 
introduced for combustion. This 
should permit part load running on 
the engine down to about 20 per cent., 
using peat only. Engine tests are now 
taking place and the performance to 
date is satisfactory. 

Compared with most solid fuels 
peat does not contain much ash (about 
2 per -cent.). The turbine 
assembled in its present form contains 
only a rudimentary form of ash 
separator—a screen with ;% in. gaps. 
The plant has been assembled in this 
form with the expectation of some 
blade erosion and deposits. This step 
has been taken in order to obtain 
quickly an idea of the magnitude and 
nature of the erosion problem to be 
solved, as it is anticipated that a very 
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long period of running will be re- 
quired before an appreciable amount 
of erosion occurs, when an effective 
ash separator is fitted. 

Once the wear on the turbine blades 
has become appreciable, a cyclone 
separator will be inserted between the 
combustion chamber and the high 
pressure turbine. This cyclone has 
been designed after the principles, and 
with the collaboration, of Professor ter 
Linden of Delft. On the information 
available at present, this cyclone 
should be able to separate out most of 
those larger particles of ash (greater 
than 20 micron) which are likely to 
erode the turbine blades. Provision 
has been made for sampling the ash 
going to the turbine, and an Air 
Elutriator has been’ constructed in 
order to obtain the size spectrum of 
the ash. 


Present Position 


With the plant as it is at present, air 
enters through the Vokes air filters: 
in the compressor its pressure is raised 
to four atmospheres absolute, and 
from thence it goes to the combustion 
chamber. The air from the compressor 
is divided into several streams, one of 
which flows as fluidising air to the 
bottom of the high pressure fluidised 
column. Another is the primary air 
line carrying the peat into the com- 
bustion chamber. Other streams supply 
the secondary and tertiary air to the 
upstream end of the combustion 
chamber. The bulk of the air, however, 
is dilution air which enters at the 
downstream end of the combustion 
chamber. The hot gases pass through 
the screen mentioned in the previous 
section and enter first the high pres- 
sure turbine, then the low pressure 
turbine and finally pass to the exhaust. 

The peat enters the system at the 
peat feeder, whence it is fed to the 
Atritor grinder. After grinding, a 
cyclone separates the peat dust from 
the carrying air stream, and discharges 
it into the low pressure fluidised 
column. From this column it flows 
into the Incandescent Heat pump 
which transfers it into the high pres- 
sure air stream carrying it into the 
high pressure fluidised column. The 
high pressure stream of air from the 
peat pump is provided from_ the 
works’ mains. 


The engine is controlled manually 
trom the i-in. fullway gate valve at the 
bottom of the heat pump fluidising 
column. A more elaborate control 
valve was originally used, but was less 
satisfactory than the gate valve. 


Future Developments 


When the turbine plant has been 
developed in Lincoln to a satisfactory 
degree it will be taken to a Peat Bog 
in Scotland, there to join the Dunford 
and Elliot dryer and the dewatering 
press at present being manufactured 
by John Shaw and Sons (Salford), 
Ltd. The complete plant will then be 
run for a long period in order to 
determine the best method of operating 
such a power plant and to determine 
precisely the running economics of 
such an installation. 

In the event of an open cycle gas 
turbine being run in conjunction with 
the milled peat process, there are two 
possibilities: one is to use the exhaust 
gas heat in order to dry more peat 
than is required by the gas turbine 
itself, this dry peat being then briquet- 
ted and sold as a domestic fuel—for 
which incidentally it is very satisfac- 
tory. Alternatively, a more complex 
gas turbine cycle could be used in- 
volving intercooled compression in 
order to raise the thermal efficiency 
of the gas turbine. 

The work on peat has also shown a 
way to the use of other solid fuels and 
the possibilities are now being investi- 
gated of using similar plants for 
generating power from waste wood 
from sawmills, brown coal, and other 
combustible vegetable products. 


Mark TA Design 


Now production models of the 
Ruston TA gas turbine are to go into 
service in England and the Middle 
East. Alf these machines are of the 
Mark TA design, batch-produced in 
Lincoln, and embodying the experience 
gained in the running and main- 
tenance carried out on the original 
750 kW gas turbine which has been 
operating for the past three years in 
Ruston’s works power houses. In the 
design of the TA machine attention 
has been concentrated upon the 
aspects of easy maintenance, economy 
and batch production, as the thermo- 
dynamic performance of the prototype 


‘Noy 
90 


turbine proved so satistactory that no 


major changes were called tor. The 
duties of these and subsequent tur- 
bines will include electricity generation, 


crude oil pumping, and_ genera- 
ting installations combined with the 
provision of heat for industrial 
processes. 


Structurally the TA Turbine consists 
ot two self-contained units—the gas 
generator (or charging set) consisting 
of the compressor and compressor 
turbine, and the power turbine and 
gearbox unit. Each of these units 1s 
completely “vertebrate” —the rotors 
and stators of the compressor and the 
turbines being located relative to each 
other by short internal structural paths 
and not through the bedplate: normal 
installations can, therefore, be com- 
pleted very rapidly, and in portable 
applications no damage can arise if 
the plant 1s supported unevenly. The 
standard gearbox has been arranged to 
provide different output speeds inclu- 
ding 1,500 and 1.800 r.p.m., suitable 
respectively for 50-cycle and 60-cycle 
alternators, and a direct drive from 
the turbine can also be provided at 
6,000 r.p.m.—a_ suitable speed for 
rotary air Qr gaS compressor drive. 

Investigations are being carried out 
on various types of air blast and air- 
assisted burners, the latter incorpora- 
ting a fairly normal fuel swirler in 
addition to the air blast. It is hoped 
in this way to extend the range of fuel 
flows over which satisfactory atomisa- 
tion can be obtained without using a 
high pressure, which is of particular 
importance when coal tar fuels have 
to be pumped. 


Long-term Research 


A major item of long-term research 
in hand at the present time is an 
investigation on the original 750 kW 
machine into the problems of burning 
boiler oils in gas turbines. Tests have 
been carried out to determine the rates 
of corrosion and = deposition ex- 
perienced by the highest temperature 
blading, and work has lately turned to 
the use of additives to inhibit either 
corrosion or deposition, or both. The 
co-operation of Government Research 
Establishments and of various private 
firms has been of great assistance in 
these tests. The programme envisaged 
is a fairly lengthy one and no results 
can be made available at the present 
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time, but tests being carried out at 
present are intended to check the 
results of laboratory experiments and 
solve the practical difficulties of full- 
scale operation. 

A turbine rig is now being built 
which is designed to run on water 
instead of air in order to reduce the 
power required.This rig is intended to 
be used in connection with future 
designs of turbine blading and it ts 
hoped that, in spite of the change in 
working fluid, the three-dimensional 
nature of the flow will give comple- 
mentary data to that already obtained 
on the wind tunnel cascade tests. 

Mention can also be made of work 
being carried out on cooled turbines 
including the use of sweat cooled 
metal walls. In addition a slipring unit 
is being used to measure the tempera- 
tures of turbine discs and blades on 
an engine under power. 

Current applications of the Ruston 
turbine include the following 
contracts: 


Air Ministry 

Three Standard TA units, two with- 
out heat exchanger and one with heat 
exchanger, arranged to burn any dis- 
tillate fuel oil and coupled to a 33 kV 
50 cycle alternator. The gas turbine 
and alternator are mounted on a com- 
bined base and arranged to break into 
three separate components each com- 
plete with rollers for wheeling into an 
aircraft and flying to site. 


The Kuwait Oil Co. Ltd. 

One Standard without heat 
exchanger (tropical rating 900 b.h.p.) 
coupled to multi-stage crude oil pump 
running at 1,465 r.p.m. and arranged 
to burn natural gas. This turbine ts to 
be installed in the crude oil gathering 
centre at Kuwait for pumping oil to 
the coast where it is loaded on tankers 


Admiralty 

One Standard TA with heat ex- 
changer coupled to 440 volt 50 cycle 
alternator. This turbine is to be used 
for research work on the combustion 
of residual fuel oil and is to be 
installed at an Admiralty Test House. 


The Crittall Manufacturing Co. Ltd. 
One Standard TA machine without 

heat exchanger and coupled to IIkV 

alternator and exhausting into waste- 


4 
| | 
; 


CERAMICS 


heat boiler. Coal tar fuel will be used 
for this installation and the exhaust 
gas from the turbine is to be ducted to 
a high pressure hot water boiler, the 
output of which will be used for 
process work and space heating. In 
the winter when the heat requirements 
are in excess of the gas turbine out- 
put, auxiliary oil burners in the boiler 
are brought into action to supplement 
the output. A by-pass duct for the 
turbine exhaust is fitted so that the 
turbine or boiler can be used 


independently of each other. 


Destination not yet disclosed 


One Standard TA machine with 
heat exchanger coupled to II kV 
alternator, with exhaust gases ducted 
to a waste-heat boiler. This installa- 
tion is arranged to burn coal tar fuel 
and produces power and process heat, 
control of the heat output being 
achieved by fitting a heat exchanger 
into the cycle. As the heat required 
from the boiler is reduced, larger 
quantities of the turbine exhaust are 
passed through the heat exchanger, 
the outlet from which is also ducted to 
the boiler, so maintaining a high over- 
all efficiency even though the heating 
load is reduced. 

From these researches and produc- 
tion installations it will be appreciated 
that a new threat is facing the Diesel 
engine —the threat extends the 
British Electricity Authority's octopus 
orthodox production scheme. 

What is noticeable at Lincoln ts 
that the research and development 
has been undertaken by a team of 
young enthusiasts at Rustons where 
the traditional background of an 
established Diesel firm has been 
merged with the vigorous charac- 
teristics of Sir Frank Whittle with 
whom many of this team were trained 
at Power Jets Ltd., giving the best of 
both worlds. And behind this stands 
Sir Harold Roxbee-Cox, now. chiet 
Scientist to the Ministry of Fuel and 
Power, a former Managing Director 
of Power Jets Ltd., who is a self- 
confessed and realistic enthusiast for 
gas turbines. 

One gathers that the’ problem 
having been overcome with peat 
rather solves automatically the prob- 
lem for powdered coal. There is no 
doubt that the open cycle is an ex- 


tremely simple one—it also seems 
certain that since most of the machi- 
ning Operations in this open cycle 
gas turbine are concentrated upon the 
production of large numbers of the 
same dimensioned Nimonic blades, it 
lends itself to flow-production and 
thereby is a simpler task than the 
variety of machining entailed in the 
orthodox Diesel engine. Which would 
lead to the conclusion that the open 
cycle gas turbine is a simpler method 
of generating electricity. 

A visit to Rustons conjures up the 
thought that maybe the “jet age” will 
alter the disposition of our energy 
Supplies to a greater extent than the 
“atomic age,” and it looks as though 
refractories will be the heart of both 
as it was with steel. 


DEXION LTD 


Gere the benefit of the increasing num- 
ber of consumers in Scotland, 
Dexion Ltd., manufacturers of aluminium 
alloy and steel constructional units and 
industrial equipment, opened new offices 
and showrooms at 20 Renfrew Street. 
Glasgow, recently. Mr. Norman Bailey, 
commercial manager, said it was hoped 
that offices would be opened in Edinburgh, 
Dundee and Aberdeen in the next few 
years. 

In charge of the Glasgow premises is 
Mr. A. Stewart Wales, Scottish manager. 

The firm have plans for setting up 
manufacturing plant Australia and 
Canada, and are already operating tn 
Belgium. 


H.R.H. Queen Mary. Queen Mary 
was a most discriminating collector and 
her interest in pottery was well known. 
She visited North Staffordshire three 
times, at intervals of thirteen or four- 
teen years. Her last visit was in 1939 
when she toured the Wedgwood works 
and museum at Etruria and then went 
out to the site of the new factory at 
Barlaston. 


New Health and Welfare Rules.— Mr. 
G. P. Barnett, HM. Chief Inspector of 
Factories, in his annual report tor 1951, 
comments on very undesirable breaches 
of the Pottery (Health and Welfare) 
Regulations, 1950, on the part of small 
“art” potteries or pottery studios in the 
South, but in Stoke-on-Trent, he says, a 
lively interest in the regulations arises 
from the excellent co-operation between 
the inspectors and both sides of the 
industry. 
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FOR SALE 


( LD BROKEN STEEL WORKS FIREBRICKS, hand cleaned. regularly for 
sale. Thomas Mouget and Co. Ltd.. 24 Cornfield Road, Middlesbrough. 


FOR SALE 


(7. BOWLS for Sale. Three sizes: 9 in. diameter, $ in. thick, 

S$ in. deep. !2 in. diameter, { in. thick, 8 in. deep, and 18 in. diameter, 
i in. thick, 6) in. deep. Suitable for mixing or lithographers’ bowls: useful 
also for storage of paint or printers’ vessels, Box No. 19, CERAMICS 


57 Hagden Lane, Watford, Herts. 


APPOINTMENT VACANT 


JILKINGTON’S TILES LTD., Clifton Junction. nr. Manchester, require 
a technical assistant to the manager of the glaze department. Applicants 
must have had sound technical training and preferably a works experience of 
glaze processing. Salary according to qualifications and experience. Write. 
giving full details of age. qualifications, experience, etc., to Personnel Officer 


APPOINTMENT VACANT 


| ECORATING. A vacancy is open for a thoroughly competent decorating 

manager to develop a new decorating department. The requirements tor 
this post are drive and managerial ability. Design experience is not essential 
and applications from men in both the china and earthenware sections of the 
industry would be considered. Replies should contain information as to age, 
previous experience and salary bracket. Box No, 20, CERAMICS, 157 Hagden 
Lane, Wattord, Herts. 


ESTABLISHED 1913 


POTTERIES VENTILATING & HEATING — 
COMPANY 


PROPRIETOR—BRITTAIN ADAMS 
FAN ENGINEERING 
including: 

LOW TEMPERATURE DRYING. WARM AIR HEATING 
DUST COLLECTION. PNEUMATIC CONVEYING 
VENTILATION 


TUNSTALL +: STOKE-ON-TRENT 


TELEPHONE : STOKE-ON-TRENT 84205-6 
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Granulated 
(Decahydrate and Pentahydrate) 


Dehydrated 
(Anhydrous) 


Granulated 


IMMEDIATE DELIVERY 


U.K. STOCKS 


FROM 


CLIFFORD CHRISTOPHERSON & CO. LTD. 


GROSVENOR I311 


LONDON: 49, PARK LANE LONDON, Wl. Tel 


MANCHESTER: 116, CORN EXCHANGE BULLDINGS + MANCHESTER, 4 
Tel: BLACK ERIARS 1718 

GLASGOW: 75, ST. GEORGE'S PLACE GLASGOW, C.2. Tel: CENTRAL 5440 

Tel: LEEDS 22180 


LEEDS: 69, CABINET CHAMBERS, BASINGHALL sT., LEEDS 1 
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The Work of the 


MODERN POTTER 
IN ENGLAND 


George Wingfield Digby 


“Deals mainly, though not entirely, with collectors’ pieces and 
pottery as a ‘fine® art. © Worth buying for the illustrations 
alone, and the selection of potters. although modestly admitted 
to be a personal one, is informed by a great understanding 
and love of pottery.”—- Manchester Guardian. 


“Itis a well-designed book and the illustrations are excellent.” 
Studio. 


With 64 pp. of Half-tones. 16s. net. 


JOHN MURRAY 
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This is an Arrow Press Publication. Published Monthly. 
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Telegrams: “Techpress, Watford,’ Telephone: Gadebrook 2308/9. 
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GOLD 
EDGE 
LINES 


THE “RYCKMAN” GOLD EDGE 
LINING MACHINE PRODUCES GOLD 
EDGE LINE OR STIPPLE ON CUPS, 
SAUCERS, PLATES, ETC. UNSKILLED 
FEMALE LABOUR MORE_ THAN 
DOUBLES THE USUAL OUTPUT WITH 
SUPERIOR RESULTS AND A _ CON- 
SIDERABLE ECONOMY IN GOLD 
CONSUMPTION. 


Manufactured in England by 


F. MALKIN & CO. LTD., LONGTON, STOKE-on-TRENT 


TELEPHONE: LONGTON 33873 


VICTORIA 
HEATING & VENTILATING CO. LTD. 
WATERLOO ROAD, COBRIDGE, STOKE-ON-TRENT 


Telephone : Stoke-on-Trent 29330 


Design, Manufacture and Installation of Plants for: 


Dust Extraction and Collection + Air Conditioning Equipment + Waste 
Heat Utilisation + Steam and Hot Water Installations. 


Pottery drying with directed “Air Jets” represents an 

astonishing economy in fuel. We are manufacturing 

under licence a complete range of “Hancock” patent 
air jet drying units. 


Air Jet Drying Units save fuel, space and mould usage and ensure 
good air conditions in the making shops. 


OUR TECHNICAL STAFF IS AT YOUR SERVICE 
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ELEVATED TEMPERATURE 
FIRING CYCLES 


for 


SPECIALISED PRODUCTS 
and 


CERAMICS 


AND 

METALS 


PRODUCTS FOR 
RADAR, RADIO 
AND 
PROPULSION 
ENGINEERING 


are successfully obtained in 
BRICESCO TUNNEL KILNS 


BRITISH CERAMIC SERVICE CO. LTD. 
Bricesco House, 1 Park Avenue, Wolstanton, Stoke-on-Trent 
Telegrams: Bricesco—S.O.T. Telephone: S.O.T. 87404 
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RAWDON 3 INCH DE-AIRING PUG 


This new RAWDON 3 inch De-airing Pug—the smallest in our range—is 
intended primarily as a high-speed production machine where small de-aired 
extruded sections are required. 

If your normal Works output deals with bigger stuff, then we have our 
6 inch, 10 inch and 17 inch machines and this one becomes ideal for your 
laboratory-—self contained with motor, drive, vacuum pump and air filter 
as a single unit. 

It is a robust two stage machine with totally enclosed gear box with worm 
drive. It has feed packing rollers in both top and bottom pugs and 
adjustable mouthpiece. An important feature is the ease with which it can 
be totally dismantled for cleaning and correctly reassembled afterwards. 


Pioneers of De-Airing Extrusion 


MOIRA, Nr. BURTON - ON - TRENT 
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